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FIELD CHANGE REQUEST FORM

Field change No. L..

Page....l of I

Project Site Investiaption. Nevada Air National Guard. Reno. Nevada

Project No. None

Applicable Document: Sl WorkJpla

Description: To Drevent sliO in schedule Drested by drilling sub-

-ontract mocurement. GSM borinu will be nerfofnad before pieR meter

*I installations.

Reason for change: To prevent further slio in schedule.

I
Recommended disposition: Proceed with GSM borin as suMested.

i Impact on present and completed work: Will Drevent locating Diezo-

meters in contaminated areas as indicated by GSM survey.

Final disposition:

Requested by: Frank Gardner, ORNL Site Project Manager.

Field/Project Manager: Frank Gardner

Approvals:

HAZWRAP Project Manager: Dwight Robertson

I Note: The HAZWRAP Project Manager is notified of the need for change in project cost,
schedule direction, or scope. This form does NOT satisfy Sect. 3 "Changes," of
contract Terms and Conditions.

A-1
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FIELD CHANGE REQUEST FORM

Field change No.-2

Page._J__ of L_

Project Site Investination. Nevada Air National Guard. Reno. Nevada

Project No. None

Applicable Document: SI Workvlan

Description: Increased use of Geotrob to for waste minimization.

Reason for change: To minimize auger cuttins reauiriny containeri-

zation and notential disos.al.

Recommended disposition: Proceed with Geomobe in coniunction with

use of augers to provide screening data for soils and heln locate

soil borings.

Impact on present and completed work: Has provided soil screening

without generating additional auger cuttings.

Final disposition:

Requested by- Frank Gardner, ORNL Site Project Manager. I
Field/Project Manager: Frank Gardner

Approvals:

HAZWRAP Project Manager. Dwight Robertson .-..

Note: The HAZWRAP Project Manager is notified of the need for change in project cost,
schedule direction, or scope. This form does NOT satisfy Sect. 3 "Changes," of
contract Terms and Conditions.

NVANG SI Repor I
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FIELD CHANGE REQUEST FORM

3 Field change No.

I ~Project, ite Investigation. Nevada Air National Guard. Rmio. Nevada

i Project No. None

Applicable Document: SI Workolan

Description: Omitting GC field swening of =eaometer water samRIle.

I Reason for change: Not needed as result of nerforming GSM survey prior

to DiezoMeter installation. Extensive GSM screening data was used to

locate pezometers outside zones of suspected contamination.

Recommended disposition: Proceed with change

I Impact on present and completed work: Will save sisnificant field effort

and associated costs.

Final disposition:

Requested by. Frank Gardner. ORNL Site Project Manager.

Field/Project Manager: Frank Gardner

Approvals:

HAZWRAP Project Manager: Dwight Roberton

I Note: The HAZWRAP Project Manager is notified of the need for change in project cost,
schedule direction, or scope. This form does NOT satisfy Sect. 3 "Changes,* of

I contract Terms and Conditions.

NVANG SI Report
Final - Apri 1994



OAK RIDGE NATIONAL LABORATORY GRAND JUNTION OF••CE
P.O0. BOX SI7

OP[RATED BY MARTIN MARIEMA ENERGy SYSTMS. 01C. GRAND JUNCTION. COLORADO 81502

I
June 24, 1992 3

Michael 3. Anderson
State of Nevada
Department of Conservation and Natural Resources
Division of Water Resources
Capitol Complex 3
123 W. Nye Lane
Carson City, Nevada 89710

RE: AnPlication for blanket apMMval of 34 monitor wek for site characteration at the
Nevada Air National Guard Base at the Reno. Cannon International AirnorL wasboe
County. Nevada: Location N19 E20 I9

This letter is being sent in lieu of application for drilling permits for the installations of 34
monitor wells. The monitor wells are planned as part of the Site Investigation of nine
separate sites located on the above facility. A waiver (M1O-468) was previously granted by
your organization for a UST investigation at the same facility. The wells were never installed
during that investigation as they were not needed. Attached is a copy of the Site
Investigation Sampling and Analysis Plan which presents the proposed well locations and well
construction methods for which this waiver is being requested.

If you should need any additional information, please contact me at (303) 248-6238. I
Sincerely,

Frank Gardner

Site Project Manager

FGG/

cc: File

I
I

NVANG SI Repm r
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son NULM STATE OF NEVADA PETER Q4 ORROS

R. MICHAEL TUINIPSEED. P.•.
Sea@ Eagle..

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES
DIVISION OF WATER RESOURCES

Capitol Complex
123 W. Ny Lane

Waiver - M/0-571 Carson City. Nevada 89710
(702) 6874380
July 20, 1992

Frank Gardner
Site Project Manager
Oak Ridge National Labs
P.O. Box 2567
Grand Junction, CO 81502

Re: Thirty-four (34) monitor wells (total) for Petroleum
Hydrocarbon Site Assessment at nine separate locations, Nevada
Air Gard and Reno Airport properties, Reno, Nevada; Local Nos
= 087 N19 E20 19

Dear Mr. Gardner:

As provided in Section 534.450 of the Regulation for Water
Well and Related Drilling, as adopted under Chapter 534 of the
Nevada Administrative Code, and for good cause shown, authorization
is herewith granted to complete the subject wells as described in
your letter dated June 24. 1992. This office waives only NAC
Sections 534.360(3), 534.380(1), 534.380(8) and 534.435(2) of the
regulation. The annulus of each well must be cemented with cement
slurry with no more than 3% bentonite by weight from the
approximate depth of the two foot bentonite plug to land surface.
Full compliance with the remainder of the statute and regulation is
required. The subject wells must be properly plugged and abandoned
as required under NAC 534.420 upon project completion or one year
from the date of this letter, whichever occurs first. Please
include as accurate a description as possible of the location of
each well on the completion reports. It is expressly understood
this authorization does not relieve the operator of the permitting
requirements of other state, federal and local agencies.

If any questions arise please contact this office at 702-687-
4380.

Sincerely,i

Thomas K. Ga lagher, P.1.
Hydraulic Engineer III

cc: NDEP
NVANG SI Report
F.al - April 1994
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STATE OF NEVADA
PTER Q MORROS BOB MLLER L H. DODCIO%

Dietler CAV~ Adwo.4mvwmo

Admniaatelreion (702) 667-"79 Wagtowsit Teesune Servics "J
Ai Qualioy $117- W116 PoW ita m" Ca" lomp . 687."70
1ining 101u1lmu1n and nimm, . 6117-4470 ww QW8a10 y a n ing
Wea. gumua n M17-72 FAX
Fakeml Feillftl 17431

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION
123 W. Nye Lane

Carson City Neada 89710
July 22, 1992 I

Captain John C. Peck
Environmental Program Manager
Nevada Air National Guard MSS/DEV
1776 National Guard Way
Reno, Nevada 89502-4494

Dear Captain Peck:

The Nevada Division of Environmental Protection has reviewed
the Site Investiaation Work Plan and SamDling and Analysis Plan for
the Site Investigation (SI) to be conducted at Nevada Air National I
Guard, Reno Cannon Airport. In general, the Plans appear to be
sufficient for this phase of the SI. The Division is pleased with
the results of the ground water screening method (GSM) implemented
at other environmental site investigations. However, the Division
requires that the following procedures be added to the SI Work
Plan.

1) Drill cuttings may be used to back-fill soil borings if
the cuttings are not visually contaminated, and no
contamination is detected in the field by gas chromatograph I
and/or photoionizing detector. Otherwise, borings should bebackfilled with cement grout.

2) Two down-gradient monitoring wells, and the proposed
piezometers, should be sufficient to monitor ground water
beneath sites where the GSM detects no contamination. At
sites where the GSM detects ground water contamination, a I
minimum of four monitoring wells are required: one "clean"
well located up-gradient of the site, two down-gradient wells,
and one well located in the area of highest contamination as I
defined by the GSM.

I
NVANG SI Report I

From - April 1994
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A-7
Captain John C. Peck
Page 2
July 22, 1992

3) Prior to collecting ground water samples from GSM borings
and monitoring wells, determine if light non-aqueous phase
liquids (LNAPL) are present. If LNAPL are present:

A) Measure and record LNAPL thickness;

B) Collect and analyze a LNAPL sample for
identification of the product.

If LNAPL are not detected, collect ground water samples as
proposed.

4) It is my understanding that the scope of this SI includes
the second and third quarterly sampling events, and the repair
of damaged well heads at the Ramp Apron Rapid Response
Initiative Site. Please confirm the quarterly sampling/repair
schedule for this site.

5) The SI Report should include isoconcentration maps for
contaminated soil and ground water, ground water
potentiometric maps, and LNAPL thickness maps.

The Division approves of the proposed SI schedule with the
addition of a "progress report" meeting to be held soon after the
demobilization of the field program (May 1993). Please add this
meeting to the Site Investigation Schedule, Work Plan Figure 7.1.

Enclosed for your information and use is a copy of the
Division's Contaminated Soil and Ground Water Remediation Policy
dated June 25, 1992. The Policy should be referred to when
establishing applicable or relevant and appropriate environmental
and public health requirements (ARARs).

I am looking forward to the start of the field investigation
at Nevada Air National Guard in September. If yoi have any
questions, please contact me at the Bureau of Federal Facilities'
new telephone number: (702) 687-5872.

Sincere ,

T.N a~n Kane
Hydrogeologist, C.E.M.
DOD Branch
Bureau of Federal Facilities

TNK/db

Enclosure
NVANG SI Report

cc: Dave Minedew, NDEP FzM - Apri 1994
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I
FACSM= TRANSM ION ROUTING SHEET

DATE /_-__ I

SENT FROM OAK RIDGE NATIONAL LABORATORY/GRAND JUNCTION OFFICE I
FTS/COMWERC1AL: 303-248-6147

VERIFICATION: I
COMMERCIAL- 303-248-6212 OR 303-248-6216

To: ,/,2- 33' --4'o I

I

FROM:# r4?e3

I
SPECIAL INSTRUCTIONS:

I
- ,'• ~~Lf7JL

THIS TRANSMN=AL CONSISTED OF .<PAGES (EXCLUDING COVER SH-EET)I
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OAK RIDGE NATIONAL LABORATORY GRAND JUNCTION OFFICE
P. O. BOX 2567

OPERATED BY MARTIN MARIETTA ENERGY SYSTEMS. INC. GRAND JUNCTION. COLORADO 81 02

April 30, 1993

Jim Williams
Bureau Chief
Bureau of Water Pollution Control
Division of Environmental Protection
123 W. Nye Lane
Carson City, NV 89710

Permission for Discharge of Purge Water From Site Investigation at the Nevada Air National
Guard, Reno, Nevada

Dear Mr. Williams:

As per John Nelson instructions, I am writing you to formally request permission to discharge
approximately 500 gal of purge water generated during site investigation activities at the
above-referenced site. The water was analyzed using CLP methods for volatiles, semivolatiles,
and metals. TPH analysis was performed using modified 8015 for both gasoline and JP-4
standards. Copies of the results are enclosed. The water contains approximately 10 pg/A of
benzene and trace amounts of chloroform, ethylbenzene, and xylenes, all of which should be
digested anaerobically by the soil. Discharge, if approved, would 1- performed in the area
indicated in the attached map of the site. The area is relatively flat, void of any vegetation,
and removed from any active storm drains.

Please contact me at (303) 248-6238 with any questions or comments.

Sincerely,

Frank Gardner
Site Project Manager/EM-1205

Enclosures

cc: Capt. John Peck (NVANG)
Dwight Robertson (HAZWRAP)

NVANG SI Report
Fial - April 1994
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3m STATE OF NEVADA

L H. DODGION BOB MILLER PETER G. MORROS
AdninW~ /ww wv

I AdmlnIstnulen (MU) U?."70 weam senment U"-772Ak OUWV W17-5061 le%•UTU
AirQuaity6675Z Chemn"a Houar"a Maaement "-7

-- om pfgjmt*og &nW pdanpo "7-"75 Fedmi FePellee "?-"?2
Waw uat Planning 745•3 Fax W1ies"
Watr Pollution Contral 17.1117
Fax 47-1116

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION
Capitol Complex

333 W. Nye Lane

Carson City, Nevada 89710I
May 11, 1993

Frank Gardner
Site Project Manager/EM-1205
Oak Ridge National Laboratory
P.O. Box 2567
Grand Junction, CO 81502

I Re: Discharge of Purge Water; Nevada Air National Guard

Dear Mr. Gardner:

This is in response to your letter of April 30, 1993 to John
Nelson which requested permission to dispose of 500 gallons of
purge water from a site investigation at the Nevada Air National
Guard.

Permission is hereby granted to dispose of 500 gallons of
purge water of a quality described in the attachments to your
letter of April 30, 1993 in the area identified on the attached

map of the site.

I Notify me, in writing , when the disposal has been
accomplished.

I If you have any questions call me at (702) 687-5870.

Sincerely,

LI . Williams, Jr., P.E.
Chief, Bureau of
Water Pollution Control

JBW/kb: WP4
Gardner. j bw

NVANG SI Report
Fmnal - April 1994
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OAK RIDGE NATIONAL LABORATORY GRAND JUNCTION OFFICE

OPDERATED BY MARTIN MARIETTA ENERGY SYSTEMS. INC. GRAND JUNCTION, COLORAO 813502

June 14, 1993

Jim Williams
Bureau Chief
Bureau of Water Pollution Control
Division of Environmental Protection
123 W. Nye Lane
Carson City, NV 89710

Discharge of Purge Water at Nlevada Air National Guard

Dear Mr. Williams:

This is in response to your letter dated May 11, 199.3 granting permission to dispose of 500 gallons
of purge water to the quality described in the attachments to my letter of April 30, 1993. The purge
water was disposed of in the prescribed manner on June 2, 1993.

If you should have any questions, please call me at (303) 248-62.3&

Sincerely,

Site Project ManagerlEM-1205I

cc: Capt. John Peck (NVANsG)
Dwight Robcrtson (HAZWRAP)I

NVANG SI Repor

Final - April 1994
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I APPENDIX BII

MONIOING WELL, , AND BOPIOLE RBCDRDS

CASINO- AND GROUND-ELEVATION DATA

I
This appendix contains the monitoring well, pieomreter, and borehole records and

casing-elevation data. Table B-1 presents casing elevations for monitoring web and

piezometers. Table B-2 presents east and north location coordinates for monitoring

and piwemeters. A legend with lithologic symbols is presented as a general guideline

the types of lithology. Well summary forms for MWO1 through MW25 are presented flrst,

followed by piezometer forms for PZ01 through PZ20. Borehole forms for soil borings

BH01 through BH34 are presented last.

I
I
I
I
I
I
I
I

NVANG SI Report
Fnal - Apri 194
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B-2

Table B-L Cssing- a und eluua- im data

Wen Number Ground Elevation, Casing Eeat)n, Screened InvervaL
ft amsr ft ains ft bgS

MwO1 4406.71 4406.11 6.0 to 16.0

MWO2 4405.05 4404.62 7.0 to 17.0

MWO3 4404.17 4404.38 6.0 to 16.0

MW04 4404.02 4403.69 6.0 to 16.0

MWOS 4403.96 4403.61 6.0 to 11.0

MWO6 4399.05 4398.69 4.5 to 14.5

MWO7 4398.25 4397.90 4.0 to 14.0

MWO8 4399.37 4399.21 4.0 to 14.0

MW09 4402.14 4401.97 4.0 to 14.0

MW1O 4400.85 4400.79 3.0 to 13.0

MW1l 4400.58 4400.09 4.0 to 14.0 3
MW12 4402.96 4402.50 6.0 to 16.0

MW13 4402.98 4402.48 6.0 to 16.0 3
MW14 4402.73 4402.13 5.5 to 15.5

MW15 4402.75 4402.77 3.5 to 13.5

MW16 4404.29 4404.17 6.5 to 16.5

MW17 4402.74 4402.50 4.0 to 14.0

MW18 4402.80 4402.57 4.5 to 14.5

MW19 4404.26 4404.11 6.5 to 16.5 3
MW20 4403.14 4403.05 6.0 to 16.0

MW21 4403.44 4403.29 6.0 to 16.0 1
MW22 4405.05 4404.65 6.0 to 16.0

MW23 4399.72 4399.40 5.0 to 15.0 I
MW24 4398.89 4398.67 5.0 to 15.0

MW25 4398.19 4397.78 3.0 to 13.0 I
NVAIIG SI Report3
Fmal - Apri 1994
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i B-3

T" • L -. (caahid)

Well Number OGund Elevaion, Caing Elvaion, Screemed Invermvl,

ft a,,r fta,, ft bS

PZO1 4405.81 4405.49 11.0 to 16.0

3 PZO2 4401.20 4401.12 10.0 to 15.0

PZ03 4399.06 4498.62 11.0 to 16.0

PZ04 4401.43 4401.09 11.0 to 16.0

PZU5 4397.59 4397.28 11.0 to 16.0

PZ06 4397.34 4397.23 10.5 to 15.5

PZ07 4403.96 4403.53 11.0 to 16.0

I PZ08 4404.51 4404.44 10.0 to 15.0

PZ09 4403.43 4403.28 10.5 to 15.5

I PZ10 4404.15 4403.88 10.0 to 15.0

PZ11 4403.85 4404.00 10.0 to 15.0

PZ12 4404.80 4404.65 10.0 to 15.0

PZ13 4405.77 4405.72 10.0 to 15.0

PZ14 4404.09 4403.85 10.5 to 15.5

PZ15 4399.55 4399.55 10.0 to 15.0

PZ16 4400.04 4400.13 10.5 to 15.5

PZ17 4403.64 4403.54 10.5 to 15.5

PZ18 4403.77 4403.60 10.0 to 15.0

PZ19 4404.30 4404.41 10.0 to 15.0

PZ20 4404.47 4404.25 10.5 to 15.5

feet above mean sea level

b feet below ground surface

I

I I ~NVANG SI Repor
F,• -Apri IM~
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Table R.2. Qoaddioam of mubmitg pib m .t I

WeD Eat North Well East North
coordinate coordinate coordinate coordinate

MWO1 14850407.97 2292392.03 PZ1 14850602.33 2292447.29

MWO2 14850646.87 2291479.77 PZ2 14851962.21 2292437.13 3
MWO3 14850765.21 2291685.76 PZ3 14852226.21 2292107.69

MWO4 14850838.94 2291707.51 PZ4 14851768.39 2292161.97

MWO5 14850847.42 2291676.47 PZ5 14852209.53 2291346.24

MWO6 14851808.83 2291458.85 PZ6 14852242.22 2291811.37

MW07 14851781.73 2291368.01 PZ7 14851847.04 2292763.78

MWO8 14852213.69 2292066.75 PZ8 14850646.88 2291479.77 I
MWO9 14851893.76 2292372.09 PZ9 14851055.26 2292462.71

MW10 14851553.65 2291550.55 PZ10 14851262.18 2292749.10 I
MW11 14852064.48 2292118.93 PZ11 14851421.10 2292557.67

MW12 14851608.54 2292425.24 PZ12 14851019.40 2292562.08 I
MW13 14851501.57 2292452.01 PZ13 14850373.04 2291843.30

MW14 14851594.59 2292377.01 PZ14 14850757.03 2291744.33 I
MW15 14851738.98 2292407.20 PZ15 14851543.61 2291306.13

MW16 14851285.80 2292401.13 PZ16 14851681.36 2291540.86 1
MW17 14851250.21 2292487.18 PZ17 14851192.27 2292113.56

MW18 14851727.86 2292422.83 PZ18 14850907.55 2291561.01

MW19 14851117.68 2292605.78 PZ19 14850729.60 2291569.45

MW20 14850879.06 2292412.97 PZ20 14850934.20 2292387.94

MW21 14850820.96 2292435.94 I

MW22 14850736.61 2292509.20

MW23 14851808.31 2291276.42 3
MW24 14851891.89 2291306.16

MW25 14851764.88 2291357.89 -

NVANG SI Repon I
Fm. - April 1994
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I Thi appen conta the .]a&o*g lo for th montorig ane d breowl
drilled at NVANG Reno duri the medial i ga Completion diagrams of the
moning evs a p•e•om r aelo iacldd. The ptt used to llustrate %all-
conwsui materis u d thal ar• identif below. Tbe lithologic symbol show
be• w contain a enr decptio• of that uL t ndividual logs shoul be cmulted for

detanied litholog information. All deriptiosm of cal utili the Mumell Soil Colo

alart Grai sies for sand wer identfied uing the Amicnw Carnadian Sftratrahi
grain zen chartI

Designated Patterns Used on the Lithologic and Well-Completion DiagramsI for monitoring wells, piezometers and borehole logs.

WELL CONSTRUCTION UTHOLOGIC SYMBOLS
MATERIALSn lu

UCemen/1ontno gruGP GRAVEL- coarse sand and grovel.

Bentnit pelet SAND: medium grained sands
Speletwell groded with gravel.

lCasng [ SW SAND- course groined sands.Cain well groded.
SSand pack SP SAND: fin. grolned sands,S ppoorly graded.

[1] Well screen U SP SAND: ~~reed~unged os.
SP SND:mediuml grained sands,[E Wll sreenpoorly graded.

3 [ Native fill Sk SILT: silty *and or sandy silt.

CS SILTY CLAY: sandy occasionally.

3 •CL CLAY: silty clay or cl"yoy sit.

I
NVANG SI Report
Fund - April 1994
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B-6
Well Summary Information

ornI ] OAK RIDGE NATIONAL LABORATORY
Prepared By: 0.1. Ertel ODat: I1/101/2 Page: I OF I
mole No.: Mwo! casing Elevation: 440621'" Grounds Elevation; 4406-0'"

Total Oepth:_J_" No. of Colpl.,._LR1O Type: -M a- Location: BaseeidL

Auger Size: e" o0- -Samdle Type: w2" Rniit afn•an

Project: NANGS Rend Data Verified By: FG Gardner Date. 3/5/931

01"m. .W ,x DESCRIPTION

0 Cs FILL: yellow brown gravelly sand. predominately I
cs gravel. sligntly damp. unconsolidated.

CS - - S4 SILT: yellow brown, occasional gravel.
occasional limonite staining, trace root casts.

4 occasional organic material (roots)

C" SP SAND: yellowish brown (IOYR 5/4), very fine
grained. subrounded. dense. dry. silty.
consolidated, disseminated Calcium carbonate.
calcareous matrix.C.S! Becoming silty. dark reddish-brown limon~te

cs staining.

a. SP SAND: yellowish brown (lOYR 5/6). very fine
grained. subangular to subrounded. damp.
clayey to silty, consolidated, increasing
organic material at 8 ft.

10- Becoming gray. medium grained. decreasing clay
content.

12-~ Z- NO SAMPLE RECOVERY.

Cs *' E ::::::: SW SAND: dark gray. coarse grained (CL-CU),
1. . ::.:::::: subangular to subrounded. wet. occasional pyrite

grains, trace of gravel, loose.

CS , . SW SAND: dark. gray as above, increasing coarse
grained (cU). wet. angular to subrounded. tracea.-.,\ •..v-• .:::.:: g av l

Sgravel. loose.

Cs , SP SAND: dark gray. predominately coarse grained
20 ::::(cL). moist. loose.

SW SAND: dark gray. medium to coarse grained (cL).- ,. CIS•.•:.,• angular to subrounded, wet. oc cas ional pyrite

crains. loose. coarse grained to 4 mm at 21.5
22 .- l.A ~ ~ V

CS CLAYEY SILT: dark yellowish brown (IOYR 4/4).CS .,.i,,,• mottled ~n gray, sandy. low plasticity. damp,

abundant limonite staining.
2 .4,...,-,, SW SAND: gray brown, medium to coarse grained

(CL). angular to rounded, trace coarse gravel.
cs . . . wet. Increasing clay content.

CS CLAYEY SILT: light gray (SY 7/1). very stiff.
a- damp. nonplast2c. sandy, abundant limonite

staining.
SP SAND: brown. medium grained. subrounded to

rounded, trace gravel, wet. loose.
20- Becoming gray. clayey. plastic.

SM SILT: yellow brown to gray, dense. clayey.
- abundant limonite staining.

CONCRETE 0"-2"
30- BENTONITE PELLETS (1/2") 2'-4'

FRAC SAND (12/20) 4'-26'SLOTTED 2" PVC SCREEN (0.010') 6'-16'

32- I

NVANG SI Repor

Finl - April 1994



I

Well Summary Information

OrIlni OAK RIDGE NATIONAL LABORATORY
Prepared By: 0.R. Ertel Date: 1l/12/02 Page: I OF I

Hole No.: MW02 Casing Elevation: 4404,82" Ground Elevation: 4405.05'

Total Death:._o.ILNo. of Comal.." I Rig Type: MoNbile B-S3 Location: flagiwide

Auger Size: 8' 0n- -Sample Type: 2*x•2_' Cantinunus Mans saemoer

Pro)ect: NANGB_ Reno Data Verified By: F.G. Gardner Date 3/5/93

uw., vi • cma1 , IL1TUO6V DESCRIPTION

0 IIn FILL: yellow brown gravelly sand, dense. slightly
S • .odamp, predominately gravel.
Cs

SM SILT: yellow brown (IOYR 5/4), consolidated.
2- blocky, moist, disseminated calcium carbonate,

calcareous matrix.

cs SP SAND: yellow brown (IOYR 5/4). medium grained.
subangular to subrounded, damp. loose, trace
coarse sand. clayey-low plasticity.

CS CLAYEY SILT: dark grayish brown (1OYR 412).
cs slightly plastic, damp, abundant limonitestaining, consolidated, soft, trace

organic material (roots)
Becoming denser. increasing sand content.

Cs S-.;.,, sP SAND: yellowish brown (lOYR 5/6). very fine
. .grained, subangular, trace coarse sand. compact

S. :.to loose.

0- .SP SAND: grayish brown (1OYR 5/2). fine grained.
": 'loose, becoming saturated at 10'.

12 - ;.. .. .....

'11 :12:: SP SAND: dark brownish gray. medium grained.
'.;.. ..... subaniular to subrounded, wet. loose. occasional

I..'"m...' dark gray. coarse grained.

Is . . ' C= • . . . ..

s . '::-.:: SW SAND: grayish brown, coarse grained (cL-vcL),
....... subrounded, wet, trace gravel

,.' .NO SAMPLE TAKEN: Rat hole to set casing.
20-

22-
CONCRETE 0-3'
BENTONITE PELLETS (1/2") 3'-5'
FRAC SAND (12/20). 5'-20.5'I SLOTTED 2" PVC SCREEN (0.010") 7"-17'

24.

NVANG SI ReportI ~Fial - April 1994



I

B I
Well Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: CA. Muhr Date: 11/13/92 Page: I OF I

Hole No.: MK03 Casing Elevation: 4404,38' Ground Elevation: 4404 17'

Total Dith:__LQ5'.NO. of Coipl.:.ILR1g Type: flbils a-93 Location: Site 4

Auger Size: a, n0 Sample Type: 2.X ' Continuous. nas mammlar

Project: NANGB. Reno Data Verified By F.G. Gardner Date 12/15/92

.5, .• • Ls DESCRIPTION

- ~FILL: Dark grayish brown" (IOYR 3/2) silty Clay.I

with black layer of peat at about 1'.

cs -

. SM SILT: yellowish brown (IOYR 5/4), silty, fineS....grained sand in a clay matrix.

: SP SAND: yellowish brown (IOYR 5/4). fine to medium

.".' Xe : :grained in a silt matrix.

a *CS .'£ . NO RECOVERY

,A.:. SP SAND: yellowish brown (IOYR 5/4). fine grained i
Cs : a silt matrix.

V•.,,... ::

to- ' SW SAND: dark brown (IOYR 3/3). fine to coarse
.. •- ::.:~ :* • grained.

"".,.,•""•'[••: ";,:?; i "!i•"""i iii SW grSAND: nddarksombrownc ay~s above. medium to coarseIL*Vt '11 r ie . s m ly

z i.'4 .: .-..

SW SAND: as above with gravel.
12SWSAD dark brown asY above, mieiu to coarse

grained with minor amounts of silta saturated.

•3.. .....

1 . CsSNO SANPLE TAKEN: Rat hole to set casing.

CONCRETE 0'-1I

2-BENTONITE PELLETS (:112") 1'-4'FRAC SAND d 1a220). 4'-b18.5'
SLOTTED 2" PVC SCREEN (0-010") 6"-16'

22-

24 U
I

NVANG SI Report
Fbna - April 1994

•"• "• •U



Well Summary InformationOM 1 OAK RIDGE NATIONAL LABORATORY

Prepared BY: C.A. Muhr -Date: 11113/Q2 Page: iOF I__________

Hole No.: MWj...........Casing Elevation: 4403-919' Ground Elevation: 4404 02*

Total Depth: AB* I.....No. of Comol.....I...g Type: _Mohjje *-53 J LoCation: Site 4

Auger Size: 5"* 0n - Sample Type: 2P'. S' rnnft.inuouan Mass MAMeM)ir

Project: NANGR- Reno Data verified By:- F G. Gardner Date: 12/15/92ý-

Pu', "t ~~C?~TO ICM DESCRIPT ION

0-I FILL: dark brown (1OYR 4/3) silty clay.

CsI 2-
-- ........ SM SILTY CLAY: brown to yellowish brown (1GYR 5/3)

with gray clay inclusions and black flakes of

IS SM SILTY CLAY: as above, non calcareous-

I SP SAND: dark to very dark gray (7.5YR N4/-N3/).~ -**i~sfine to medium grained. subangular. moist.

10
12- SP SAND: dark olive gray (MY 3/2). fine grained,

compact, less moist.

IC
j .~,.-- GP GRAVEL: very coarse sand to gravel, very dark

gray (7.5YR 4/N), wet to saturated, angular to
subangu Jar.Is

I CONCRETE 0'-2'
20- BENTONITE PELLETS (1/2") 2'-4.5'

FRAC SAND (12/20). 4.5'-18'I 22SLOTTED 2" PVC SCREEN (0.010") 6*-16'

I 24-

NVANG SI ReportI ~Fina - April 1994



I

B-10 I
Well Summary Information

orni. OAK RIDGE NATIONAL LABORATORY

Prepared By: C.A. Muhr Onte: It/t3/92 Page: I OF I

Hole No.: MW05 Casing Elevation: 4403.61' Ground Elevation: 4404.56'

Total ODethl: 13" No. of Compl.7 1 Rig Type: Mobil.e 9-53 Location: Site 4

Auger Size: B" 0.0, Sample Type: 2Px2.5' Continuous a-oss samnler

Pro)ect: NANG Reno Data Verified By: F.G. Gardner Date 12/15/92

, , 
1

UT hO LQO,, DESCRIPTION

SM SILTY CLAY: yellowish brown (IOYR 5/4), dry. -

cs

WY VP

-=---- SM SILTY CLAY: yellowish brown (IOYR 5/4) with Jim-
- onite staining and black organic debris.

C s-

6-. CS SILTY CLAY: as above with increasing limonite

CS "• . .staining and moisture content.

"• ./ . ". . . . . .

•.:A •.SW SAND: very dark gray (7.5YR 3/N3/), HNU 150ppm.

Cs * .. *. - ...,•, •U..,.
10

"SP SAND: dark grayish brown (2.5Y 4/12). Doorly

CS graded. HNU <Ippm.

12-

REFUSAL AT 13'. I
14 CONCRETE 0'-1'

NEAT CEMENT, 6/1. 1'-2.5'
BENTONITE PELLETS (1/2") 2.5'-4.9'
FRAC SAND (10/20), 4.5'-13' I
SLOTTED 2" PVC SCREEN (0.010") 6'-11'

16- I

I
20-

22 I

NVANG SI Report
Fnal - Aprl 1994

I



Well Summary Information
ornil OAK RIDGE NATIONAL LABORATORY

Prepared By: C.A. Nuhr - Date: 11/14/92 Page: I1 OF I__ _ _ __ _ _ _

Hale No.: MWS Csn Elevation: 439a.69' Ground Elevation: 43A9-09'

Total Depth:..IS'.....No. at CoMD1.: I .Rig Type: Mobile B-53 -Location: Site 7

Auger Size: B* 0_D -Sample Type:... 2" 5 ntnn~Ms ene

Project: NANGB. Reno -___ Data Verified By: F.G. Gardner - Date: 12/15/9:2

M.".21IW' C"RIWUJTION DESCRIPTION

I ASPHALT AND GRAVEL

2-c FILL: black gravel and silty fill. naticable fuelIs odor. HNU 3ppm.

4- ~ ~ SM SILTY CLAY: yellowish brawn (IOYR 411). some
sporadic gravel. HNU 200ppm.

CS .... SM SILTY SAND: dark gray to very dark gray.
(lOYR 4-3/1) moist, HNU 200ppm.

Ia
to0 C GP GRAVEL: dark grayish brown (IOYR 4/2) sand with

**.**,~ ,...~.gravel. moist. HNU 3Oppm.

12-csSW SAND: dark grayish brawn (lOYR 4/2). medium to
coarse grained. angular to subangular. gravels

.-. ~- .~subangular. saturated.

CS

...... SW SAND: as above.

CONCRETE 0'-1.5'
20- BENTONITE PELLETS (1/2") 1.5'-2.5'

FRAC SAND (12/20). 2.5'-16'
SLOTTED 2' PVC SCREEN (0.010") 4.5'-14.5'

I 22-

I 24-

NVANG SI Report
Final - April 1994



I

R-12 I
Well Summary Information

orni] OAK RIDGE NATIONAL LABORATORY
Prepared By: C.A. Muhr Date: 11114/92 Page: I OF I

Hole NO.: MW07 Casing Elevation: 4397.90' Ground Elevation: 439a.'%

Total Oepth: ... 5LNo. of COMOl.-*.IRig Type: Mobile B-53 Locotion: Site 7

Auger Size: a' O.n, Sample Type: P"x2-%' Continuous. Hoss samnlerw

Prolect: NA GB- Reno Oats Verified By: F,.G Gardner Date: 12/15/92
L WLzoev DESCRIPTION

ASPHALT AND GRAVEL

2 cs V• ,v FILL: dark gray (IOYR 4/1), silty clay. dry, HNU 20

ppm.I

4- .SM SILTY CLAY: dark gray, black organic content.

CS ::4~.::HNU 25Oppm.I

SM SILTY CLAY: dark gray, HNU 25O-300ppm.

,...'. ..' .-. SW SAND: very dark gray (7.5YR N/3). fine to coarse
grained with some gravel. Moist to wet with free

" "'product.
cs . -SW SAND: as above, dark brown (IOYR 4/3).

SW SAND: dark brown (7.5YR 4/3), fine to medium•,' ;.,,'..grained.

12. SW SAND: as above. becoming medium to coarsec: " -" g r a i n e d .

14- ......' SP SAND: dark gray (IOYR 4/1). coarse grained.

I
I-- CONCRETE 0"-i"NEAT CEMENT. 6/1. 1t-2.5'

BENTONITE PELLETS (1/2") 2.5'-3.2'
FRAC SAND (10/20),3.2'-14.5'
SLOTTED 2" PVC SCREEN (0.010") 4'-14'

20- I

22- I

24-

I
NVANG SI Report
Fral - Aprfl 1994

I



I B-13
Well Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: C-A Muhr -Date: lItS/152 Page: t Of t__ _ _ __ _ _ _

Hole No.: MWO Csn Elevation: 4399,21' Ground Elevation: dAfl9 37*

Total Depth: IS' No. of Compl.:..IjPIG Type: Mobile 8-52 Location: Site 2

Auger Size: R" 0-13l Sample Type: P
2
W
2 

OP CaninJJUnaiu --e ami

Project: NANGa. Reno Data Verified By: F.G- Gardner Date: 12/15/922

DESCRIPT ION

4- FILL: unconsolidated brown fill. silty clay. sand.I and gravel.

Cs % k'. l SW SAND: very dark gray (7.5YR N3/). fine to
medium grained. subangular. wet.

10 - ::::- SW SAND: very dark grayish brown (2.5Y 3/2). medium
CS - .. to coarse grained. with gravel.

12-

SW SAND: very. dark ray (7.5YR N3/). fine to

coarse grained. ess gravel.

j6* NO SAMPLE OVERORILL FOR CASING INSTALLATION.

CONCRETE 0'-i"
NEAT CEMENT. 5/1. i'-2-I BENTONITE PELLETS (1/2") 2*-3*
FRAC SAND (1O/20).3*-16*

Is- SLOTTED 2" PVC SCREEN (0.010") 4'-14*

20-

U 22-

NVANG SI Report
Final - April 1994



B-14I
Well Summary Informationornil OAK RIDGE NATIONAL LABORATORY

Prepared By: S M, SMITH -Date: 11/15100 Page: I OF I

Total Depth:. 1fl....No. of Compl.:...I..Rig Type: Mobile a-53 -Location: Site 2

Auger Size: R" m n Sample Type:_2"V2 5 ntnuu os an

Pro)ect: NANGa. Reno Data Verified By: F S. Gardner Date: 12/15/9P
VW, PC 'I COTFACIONDESCRIPTION

cs FILL: light gray brown, large pebbles. with clayey/ silt and sand.

.%== SM CLAYEY SILT: very dark gray (7.5YR N3/) grading
-:7 = =to dark brown (7.5YR 414). dr y, friable'. limo-

c s ZZ:.,ni te at 4.0', increasingly silty with limonite
A- staining, occasional large Cobb] Cs.

a ~SW SAND: very dark gray MSY 3/1). well graded.
poorly cemented. clay matrix. occasional quartz

Cs *.grains and cobbles, damp to wet with depth.

10- Cobble at 10'. removed sampler, refusal at 11'.
skid rig 5*. Drilling without sampler to reach

TD. very slow drilling.

12-- SW SAND: dark olive gray (5Y? 3/2). fine to course
grained. Subangular to subrounded. logged from

16 .
CONCRETE 0-f'
NEAT CEMENT, 6/1, 1'-2.5'I
BENTONITE PELLETS (112") 2.5'-3'le- FRAC SAND (10/20),3'-16'
SLOTTED 2" PVC SCREEN (0.010") 3'-16'

20-

22 I

NVANG S1 Report
FMna - Apri 1994



Well Summary Informationorn i OAK RIDGE NATIONAL LABORATORY

Pr'epared 9~y: rA Muhi' O ate: 41/Ifl/92 Page: I OFI

Hole No.: HNIG .......Casing Elevation: 4400-79' Ground Elevation: 44AOO as'
Total Death: 16' ....No. of Comal.: I Rig Type:- #hila R-91 Location: &its 7

Auger Size: Q* 0 0. Sample Type: P~y2-5' Continuou a--S gamlar'

Project: NANSR- Reno Data Verified By: F G- Gardner Date: 12/15/92
COW79ICYSONDESCRIPTION

I FILL: Dark brown (1OYR 4/3) silty clay.

I SM SILTY CLAY: yellowish brawn (lOYR 5/4). mottled
-. :.'...... with light gray silty clay, abundant limonite

staining.

6- Cs SM SILTY CLAY: as above, becoming moist.

SP SAND: dark olive gray (MY 3/2). fine grained.
silty.

~ i ~SPi SAND: as above. moist to wet at 8.5'.

14 SW SAND: as above, with occasional gravel to cobble
*.~...size rocks.

NO SAMPLE TAKEN. OVERORILL FOR CASING INSTALLATION

CONCRETE O*-1'
NEAT CEMENT. 6\1. 1-2'
BENTONITE PELLETS (1/2") 2'-2.5*
FRAC SAND (12/20), 2.5*-i6'
SLOTTED 2" PVC SCREEN (0.010") 3*-13'

I 22-

I 22

NVANG SI Report
Final - April 1994



1
B-16 1

well Summary Information
orni OAK RIDGE NATIONAL LABORATORY

Prepared By: r.A Muhr Date: 41Sl/g•2 Page: I OF 1

Hole NO.: ,MI1 Casing Elevation: 4400,0' Ground Elevation: 4400,58'

Total Depth: I.A" No. of CoM0l. LRig Type: h•bl. a-sz Location: Sit. 2

Auger Size: a" .0 . -Sample Type: 2x2.5' •oftinufuR Mos. e -- ,ir

Project: NANGB_ Reno Data Verified By: F G Gardner Date 12/15/92Q
WI IM cm, tel WK - DESCRIPTION

o v •CONCRETE

SYI~i::H SW SAND: dark yellowish brown (IOYR 4/14, fine to
coarse grained. angular to subangular, moist.

:. . SM SILTY CLAY: dark grayish brown (1OYR 4/2).

A- SM SILTY SAND: very dark grayish brown (IOYR 3/2).
with gravel ano cobbles. some zones of limonitecs staining, moist. one broken cobble showed ev-
idence of fuel staining. HNU 1.4ppm.

ROCK STUCK IN SAMPLER NO RECOVERY.CS

..- S SAND: very dark gray (iOYR 3/1). fine to coarse
grained with some gravel. sample logged from

.. cuttings as center bit was used to penetrate
10o- ",:',, gravel zones.

II•.. . .

•E..,,,. SW SAND: very dark grayish brown (1OYR 3/2). fine
•..*.. to coarse grained sand with occasional gravels.

14 *.7-

Cs , I--••'
16- CONCRETE 0"-1"

NEAT CEMENT. 6\1. 1'-2.5*
BENTONITE PELLETS (1/2") 2.5'-3"
FRAC SAND (1O/20),3'-16I
SLOTTED 2" PVC SCREEN (0.010") 4'-14"

20-

22- I

24-

NVANG SI Report
Fum, - April 1994

I



I B-17
Well Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared BY: rA_ Muhr -oato: 41/17/22 Page: f__OF__I

Hole No.: MM12 ... Caalng Elevation: 4402,50' Ground Elevation:_1d02-99*

Total Depth:_j.A...Lko. of Compl.: I .jRig Type: NoHil. R_-fi'L Location: Site 13

Auger Size: R' 13-n Semple Type: P'2-5 Co ~ntinulm Me ama

Prolect: NANGOR Reno Data Verified By: F.G. Gardner- DOate: 12/15/9Z _

ra, a Wýcam"TIONDESCRIPTION

0- ASPHALT

2- FILL: dark reddish brown (2.5Y 3/4), gravelly.

4. SM SILTY SAND: yellowish brown (IOYR 5/6). grading
to silty clay, firm. Slightly Moist.I Cs

I SP SAND: very dark gray (7.5YR N3/). fine grained.
cs moderately dense. moist.

U ~*.*. - ~SP SAND: dark olive brown (2.5Y 414), fine to med-
ium grained. loose, saturated.

I :,~ ~SP SAND: as above.

SW SAND: dark olive brown (2.5Y A/A). medium graine

grading to coarse sand and gravel. loose. satur-

NO SAMPLE TAKEN HOLE WAS OVERDRILLED TO ACCOMODATEI FOR HEAVING SANDS PRIOR TO CASING INSTALLATION.

20- CONCRETE 0*-I!
NEAT CEMENT, 6\1, 1'-2.5'
BENTONITE PELLETS (1/2') 2.5'-A'
FRAC SAND (10/20).4'-1.5'

22- SLOTTED 2* PVC SCREEN (0.010") 6'-16'

NVANG St Report
FMWa - April 1994



I

&-18 I
Well Summary Information

ornit OAK RIDGE NATIONAL LABORATORY

Prepared By: C.A. Muhr Date: 11/17/92 Page: I Of I

Hole No.: MM13 Casing Elevation: 4402 .48' Ground Elevation: 4Ao2 .98 "

Total Depth: .is No. of Compl...LRig Type: MHillA B-53 Location: Site 13

Auger Size: R" 0 0+ Sample Type; 2"x2.5' Crntinunum M.. .. ma.l.r

Project: NANGAQ Reno Date Verified By: F,, G ardner Date: 12/15/92
W.- pas IftDESCRIPTION

0- ASPHALT

- FILL: dark brown (7.5YR 4/3), many gravel to cobble
,s size rocks, firm, becoming moist at 8'. sample

logged from cuttings.S~I

10- •,' , ,..•

12- \1 :'-• :*: SW SAND: dark olive brown (2.5Y 4/4). fine to
cs .coarse grained. angular to subangular. loose,

staturated.

" '.':* SW SAND: as above. moderately dense, occasional

CS pebblles to cobbles.I4-

NO SAMPLE TAKEN, HOLE WAS OVERORILLED TO ACCOMODATE
SIIIIIFOR HEAVING SANDS PRIOR TO CASING INSTALLATION.

20 CONCRETE 0-1.5'
NEAT CEMENT, 6/1. 1.5'-2.5'
BENTONITE PELLETS (1/2") 2.5'-4'FRAC SAND (1O/20).4'-15.5'
SLOTTED 2" PVC SCREEN (0.010") 6*-15.5' I

22 NATIVE FILL 15.5'-18'

24 I

NVANG Sl Repor
Fmi - April 1994



I B-19
Well Summary Informationornil OAK RIDGE NATIONAL LABORATORY

Pregpared By: I A- Nuhr' Oato: 11/17122 Page: i OFI
Hole No.: M14 . Casing Elevation: 4402,1 15 Ground Elevation: 4402-73'

Total Depth: .4.....No. of Compl....I..Rig Type: Mobile *-L55- Locatiton: Site 13

Auger Size: a" 0n -Sample Type: 2"t 'eotnnnMn. enamiaer

Project: NANGS. Reno Data Verified By:_f.G. Gardner Date: 12/15/Q:)

"VW -e 1W CWTOMMMV z.a0 m DESCR IPTI oN

0 ASPHALT

2- / FILL: dark brown (7.5YR 4/3). silty say with
cobbles, dry to moist, hard drillIngconditions.

- - logged from cuttings.

a-

U . SP SAND: very dark grayish brown (2.5Y 3/2). fine
grained. moderately dense, moist.

ca ~SP SAND: olive brown (2.5Y 4/3), fine grained. less
B sm i t. d n e

ISP SAND. very dark ~ray. fine to medium grained.
Cs wet, moderately loose.

SW SAND: olive brown. medium to coarse grained, wet
loose with sparse gravel.

cs

Ia - CONCRETE 0.-i.
NEAT CEMENT. 6/1. V'-2.5'
BENTONITE PELLETS (1/2") 2.5' -4'
FRAC SAND (10/20).4'-16'

Ia SLOTTED 2" PVC SCREEN (0.010") 5.5'-15.5'

I 20-

I 22-

I 24-

NVANG Si Report
WW- April 1994



I
B )I

Well Summary Informationornii OAK RIDGE NATIONAL LABORATORY
Prepared By: C A Muhr -Date: ii/iS/12 Page: I OF I

Hole No.: MWC5 Caoing Elevation: 4402-77' Ground Elevation: Ad02 75"

Total DeDtr%:.._jA_-No. of COmp0.." I Rig Type: Mobile B-91 Location: Site 14

Auger Size: A* O.. Sample Type: 
2
"xi2.S' Cntinunus Masa ga-ier

Pro)ect: NANGA. Reno Data Verified By: L.G Gardner Dote: 12/15/92

POW",". I DESCRIPTION

FILL: dark brown (10YR 3/3). abundant gravel, num-
/erous root hairs. dry, loose.

2-

SM SILTY SAND: dark yellowish brown (IOYR 4/6).
some clay. very dense. abundant limonite

a CS * i*staining slightly moist.

~ ~L~±~ GM GRAVEL: cobbles and gravel in fine grained sand
s 6 -- ,. dark yellowish brown. some black organics. lim-

C csonite staining. poor recovery.

Cs ~

-10BSW SAND: dark brown (IOYR 3/3). loose, saturated.

" :.-with occasiona] gravel.

SNO SAMPLE: last 2' drilled with center bit because I
of rocks encountered at 13'.

I
26- CONCRETE 0"-V'

NEAT CEMENT. 6/1. 1'-2.5'
BENTONITE PELLETS (1/2") 2.5"-3'
FRAC SAND (10/20),3'-14.5'
SLOTTED 2" PVC SCREEN (0.010") 3.5'-14.5'

20- I

22- I

24- I

INVANG SI Repor
Fend - Apri 1994



I

B-21
Well Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: C.A Muht Date: I1/i/I92 Page: I OF _I

Hole No.: MWIS Caslng Elevation: 44OA.17" Ground Elevation: 44o4.29*

Total Depth: 19' NO. of COmPi.- I Rig Type: Ile *-52 Location: Site !5

Auger Size: a" a-nD Samlple Type: .2 . Continuous Nos .amler

Pro)ect: NANGB Renna Data Verified By: F G. Gardner Date: t2/15/92

-. I'mU DESCRIPT ION

S •FILL: dark brown (IOYR 3/3). silty. dense. dry.

4 ,- FILL: light yellowish brown (COYR 6/4). silt. dry.
friable texture.

a-- FILL: brown (10YR 4/3). fine to medium grained sand

abundant limonite staining, increasing moisture

CS content.

SW SAND: yellowish brown (lOYR 4/4). dense. with f II limonite layer. moist to wet.

- .. �SP SAND: dark yellowish brown (coYR 414). fine
- .~ grained.

.. * ~-.-.. GP GRAVEL: dark yellowish brown coarse sand and
"I -gravel, very loose. saturated.

.. ... -.....II
NO SAMPLES TAKEN. HOLE OVERORILLED FOR HEAVING
SANDS PRIOR TO CASING INSTALLATION.

20- CONCRETE 0'-]'
NEAT CEMENT. 6/1. 1'-3*
BENTONITE PELLETS (1/2") 3'-4.5'
FRAC SAND (10/20).4.5'-19'
SLOTTED 2" PVC SCREEN (0.010") 6.5"-16.5"I 22-

* 24-

NVANG SI Report
Fin -April1994



1

B-22
Well Summary Information

orn OAK RIDGE NATIONAL LABORATORY
Prepared By: C.A, Muhr Dastee: -tfL/i2 Page: I OF I

Hole No.: N1I7 Casing Elevation: 4402-81' Ground Elevation: 4402 74"

Total Depth: .5' No. of Com..Rg Type: MAL - Location: Site 5

Auger Size: A" 0 0- Sample Type: 
2
"2 S Cnntinuoug Mess ---- ,.r

Pro)ect: NANGB- Reno Data Verified By: F D Gardner Date: 12/_/L-2&
am • m emgno Lf1',Oh DESCRIPTION

/- FILL: black (2.5Y NZ/). silty. gravelly fill. heavy
/ petroleum odor. dense, dry. HNU lOOppm.

SM CLAYEY SILT: light olive brown (2.5Y 5/4). heavyI
Petroleum odor. moderately dense, blocky struc-
ture. dry to slightly moist. HNU 200PPm.4-I

SM CLAYEY SILT: black (MY 2.5/2). with medium

Cs grained sand and occasional cobbles, some

evidence of 12monite staining.

so- • •SW SAND: very dark olive gray M5Y 3/2). finefine to medium grained. with occasional gravel.

wet. loose, becoming siltier at 10'.

.C S

• {. SW SAND: olive (MY 4/3). medium to coarse sand with
.\'i 'i1 ,::: occasional gravel, loose. HNU 10pm.

1s- CONCRETE 0'-1"
NEAT CEMENT. 6/1. 1"-2.5'
BENTONITE PELLETS (1/2") 2.5'-3"
FRAC SAND (10/20).3"-15'
SLOTTED 2" PVC SCREEN (0.010") 4'-14'

so-

20I

22 I
24

NVANG SI Report

F-a. - Apri 1994

I



I B3-23
Well Summary Information

Dr if OAK RIDGE NATIONAL LABORATORY

Prepared By:- C -A Muhr Date: 1id/1B/2 Page: i OF I__ _ _ _ _ _

Hol* No.: Mwa Csn Elevation: 4402-76' Ground Elevation: 4402,80'

Total Oepth:...LL.rNO. Of CowMOl..: I.jRig Type: Mobile A-51 Location: -Ste iA

Auger Size: 8" Q0n 0 Sample Type: 
2
"xP %' rontiuu .. a~an

Project: NANGB. Reno ____ Data Verified By- F G, Gardner Date 12/j5/92Z
DESCRIPTION

I0
- C FILL: dark brown (lOYR 3/3). dry, moderately dense.

I - SM SILTY CLAY: dark yellowish brown (lOYR 414).

I 4-

a-C "- SW SAND: dark olive brown (2.5Y 414), fine to medi-
~ ~*.***. um grained. moderately loose with occasional

gravel distinct petroleum odor. HNU lO0ppm.

I - SW SAND: as above, increasing Moisture content with
depth. HNU 17ppm.

10-

C'- - GP GRAVEL: mratrix yellowish brown (1OYR 4/4). med-
ium to coarse grained sand. saturated.

14 - GP GRAVEL: as above medium to coarse grained sand
with gravel to cobble size rocks, logged from
cuttings as center bit used to drill.

Is- CONCRETE 0'-1'
'~ NEAT CEMENT, 5/1. 1'-2.3'

BENTONITE PELLETS (1/2") 2.3'-3'
FRAC SAND (10/20),3'-16.5'

18 SLOTTED 2" PVC SCREEN (0.010") 4.5*-14.5*

I 20-

I 22-

NVANG S1 Report3 PanaI - Aprd 1994



B.24
Well Summary Information

ofrflit OAK RIDGE NATIONAL LABORATORY
Preapred By:_ r A Muhr _ Date: tlI/2Page: iOF I

Hole No.: MW1 .Casing Elevation: 4404.21' Ground Elevation: 4404-26'

Total Death:. 3gJ' No. of Comol..ý...Riq Type: Mobi9L-A-. *-5 Location: Site 13

Auger Size: R" Q0 0 Sample Type: P2xP mi Cont I'um MNo% sapefilr

Project: NAGB eo ate Verified By: F G Gardner - Date 12115192'

WWI IýDESCRIPTION

0-I
cS FILL: dark yellowishl brown (lOYR 4/4). silty with

v~FUgravg l at Surface.

- .. SM CLAYEY SILT: yelowish brown (IOYR 5/4), very
dense, slightly moist.

'.~,:~' ~SW SAND: dark yellowish brown (IOYR 314). fine to
coarse grained s~nd with gravel, increasing

cs Moisture Content, abundant limonite staining.

a .... SM SILT: gray (10YR 5/1). dense to very dense. abun
dant limonite staining, moist.

10- SW SAND: dark yellowish brown (1OYR 3/4). fine to
coarse grained, loose, some limomite stain.3

12- SP SAND: dark alive brown (2.5Y 414). fine grained.

loose to moderately loose, saturated.

EU
Is- cs ESP SAND: as above, flowing sands.

IsI
- ~CONCRETE 0-1'

NEAT CEMENT, 6\1. 1'-3*
20- 6BENTONTTE PELLETS (1/2") 3'-4*
20 FRAC SAND (10/20).4'-18.5'

SLOTTED 2" PVC SCREEN (0.010") 6.5'-16.5'

22 I

NVANG SI Report
FWna - April 1994



* B.25
Well Summary Information

ornit OAK RIDGE NATIONAL LABORATORY

Prepared By: flAF-m aa 13/2Page: t OFI

Hole No.: MM20 Casing Elevation: 4403.0'%' Ground Elevation: AA03.IA'

Total Depth:. la- ,No. of Compl..- I .Rig Type: Mbl -3 Locat Ion: Sit& q_

Auger Size: R" 0-. -Sample Type: P"N2!5' cantinuu Ml" A emobr
Projecx: NANGS- Reno Data Verified BY: F.G. Gardner Date: 3/5/9!9

pff"IM tv CMVftCj0"DESCRIPTION

U0
FILL: light gray gravelly sand, unconsolidated.

Cs dry.

U - - .. SM SILT: light olive brown (2.5YR 5/4). mottled
- light gray, dense. consolidated. sandy, dry.

SW SAND: light gray, mottled dark olive brown, tine
'1grained to coarse grained, 1subangular to

Ssubrounded. abundant gravel, damp.
occasional gravel to 7cm. abundant~~ limoflote staining.

6 'I Increasing clay content, becoming predominately
Cs medium grained.ISP SAND: very dark grayish brown (2.5Y 3/2). t ine

grained. subrounded. moist. clayey-moderately
plastic, trace gravel.

a- *Becoming (2.5Y 4/0). medium grained.
CS CS SILTY CLAY: olive brown (2.5Y 414). moist.

plastic. interbedded with gray sand.

10- , SW SAND: dark gray, coarse grained (cL-vcL).
-.'...:.subang ular to SLubroundec. wet, loose, abundant

C grave? 2 to 8 cm.

12 :::~:~ SP SAND: gray brown, medium grained. rounded.

Cs ~ -~. SW SAND: gray brown, coarse grained (cL-vcL) . wet.

-:.::~.:.subrounded. occasional cobble to 9 cm.W.
CS .&-.;A::.:: SW SAND: gray brown. medium to coarse grained.

subrounded to rounded, wet, occasional fine

TXI to gravel 2 cm.
I0C

CONCRETE 0-2'
SENTONITE PELLETS (1/2") 2'-4*
FRAC SAND (12/20). 4'-1B*

20- SLOTTED 2" PVC SCREEN (0.010") 6*'-16'

U 22-

1 24-

NVANG SI Report3 Final - April 1994



BW26I
Well Summary Information

ornit OAK RIDGE NATIONAL LABORATORY

Hole No.: LiW21 ...Casing Elevation: 4403. 2-'Ground Elevation: 4403.44'

Total Depth: Is' .No. of Compl.,ý.I..Rig Type: Mobil& A-K2 Location:_Site A_

Auger Size: 8" 0 fl _Sample Type: 2*x2-S' Cantnupu *n~m mnlmr

Pro~ect: NANGB Rerno,~____ Data Verified By: F.G. Gardner Date: 3/5/93

TpIUTIONDESCRIPTION

FILL: Pale gray sandy silt, unconsolidated.I

-Cs 
dry. occasional fine gravel.

SM SILT: light gray, dense, white calcareousI
stringers, calcareous matrix, dry.

- . Becoming very pale brown, concave bedding
lamina. fissile carbonaceous stringers.

Cs carbonaceous material. limonite staining.

SW SAND: light gray, mottled olive brown, fine
grained to coarse grained. angular toI~ subrounded. trace gravel, damp. clayey

6- SW SAND: yellowish brown (1QYR 414), medium grained
Cs rounded, damp. limonite staining, occasional

gravel. Increasing gravel to 7 cmI
with weathered granite fragment to 7 cm.

SP SAND: very dark grayish brown (2.5Y 3/2). medium
grained, subrounded. clayey. Plastic, wet.

10- consolidated, medium stiff, trace gravel.

. ... SW SAND: gray brown, coarse grained (cL-vcL).
1-Cs .... subangular to rounded, abundant gravel

and occasional cobble to 9 cm.
Becoming clayey. consolidated, laminated bedding
mottled grayish green (M6 4/2) to dark blue grayIsI

cc SW SAND: gray brown, fine to coarse grained (L).
subangular to rounded, loose, saturated.
abundant pyrite grains, abundant gravel

.... to 7.25 cm.I

CONCRETE 0-2'
BENTONITE PELLETS (1/2") 2'-4'

20 FRAC SAND, (12/20). 4'-18 3
20- ~SLOTTED 2" PVC SCREEN (0.010") 5*-16'

22-

24-

NVANG SI Report

FiNal - April 1994



I

Well Summary Informationorn ] OAK RIDGE NATIONAL LABORATORY

Prepared By: Q.R Fre] Date: 12/01/92- Page: I OF I

Hole No.: MW2 Casing Elevation: 4404.615 Ground Elevation: 4405.05"

Total Depth: 21.5' No. of Compl.." IRig Type: MoBhil a-53 Location: Airnort narkino lot

Auger Size: R" 0.0. Sample Type: P"x2.9' Continuous Moss samaler

Proiect: NANGB Reno Data Verified By: FG Gardner Date: 3/5/93

cTSICTI. L21-.Oe !DESCRrPTION

Asphalt parking lot B" thick.
Cs

No sample recovery.

cs CS SILTY CLAY: pale brown (IOYR 6/3). consolidated.

C- . .stiff, damp. plastic, becoming yellow brown
(.OYR 5/4). occasional carbonaceous nodulesIto 3 mm in length, with a set of off-white,

""_. cross-bedded sand.

CS
- SW SAND: gray brown, fine to medium grained.

.- , subrounded. clayey-plastic. occasional limonite
staining, moist, gravel to 5 cm.
Becoming dark grayish brown (2.5Y 3/2). medium

-:.;"•'".."'=_vgrained. abundant limonite staining. occasional
gravel to3 cm. ocsoa

SM SILT: bluish gray (50 5/1). sandy, damp.
,:.,::.,,consolidated, slightly laminated.

i :• ....../ . ....

SSP SAND: dark greenish gray (5G 4/1). fine grained.
occasional 1imonite staining. With 2.5 cm thick
lenses of gray to brown silty sand. medium

12 . grained. black Fe staining at 12'.

E.......... .......SW SAND: gray brown. medium to coarse grained.
14 .. subangular to subrounded. saturated, loose.

abunoant gravel to 7.5 cm. saturated.
occasional gravel to 3 cm.

is- CONCRETE 0-2'
BENTONITE PELLETS (1/2") 2'-4'
FRAC SAND (12/20). 4'-21.5'I SLOTTED 2" PVC SCREEN (0.010") 6'-16'

* :.'.................. ....... ,

I ~~20 - "*"

* 22

I 24-

NVANG S1 Report
Fnal - Apri 1994



I

B-I
Well Summary Information

orni] OAK RIDGE NATIONAL LABORATORY
Pr~epared By: O.C. Errs1 -Date: t2/011ap Page: I OF I

mole No.: MW23 Casing Elevation: 4399.40' Ground Elevation: 4399-72"

Total Depth: IR" No. of ComPl.,..IRig Type: Mobil• . -53 Location: South of Site 7

Auger Size: Q" 0 0l Sample Type: • ,' Cpntinunus Mes ,-,,lmt

Project: NANGS, Reno - Data Verified By: FG Gardner Date: 3/5/93

W W I Lr goO. S DESCRIPTION

C "s " No sample recovery.

2-

s SM SILT: very dlark gray (7.5YR N3/). mottled black.
4 stiff. damp. blocky. laminated, abundant organic

-.,•. material (roots), low angle sand stringers.
trace gravel to 2.3 cm.

SP SAND: medium gray (2.5Y N5/). mottled green and
cs b,.. brown. fine grained.

CS SILTY CLAY: dark greenish gray (5G 411). mottled
green and gray. stiff. damp, trace organic

.... . "•"material (roots). trace carbonaceous material.

-. CS CLAYEY SILT: dark greenish gray (5GY 4/1),
moist, high plasticity, medium stiff. abundant

.. gravel to 5.5 cm. occasional organic
t0.,.. material, occasional carbonaceous material.

SP SANO: dark gray, mottled brown, medium grained.
cs .- -- '*i subangular, moist, trace gravel to 3 cm.

.4SP SAND: brown to gray brown, medium grained.
angular to subangular. consolidated.
occasional light brown gypsiferous

S-" nodules I to mm long in a 4 mm laminated bed.

SW SAND: brown to gray brown, fine to coarse
grained, subangular, dense, wet. gypsiferous
nodules 9 mm, abundant pyrite grains.

NO SAMPLE - RAT HOLE FOR CASING

CONCRETE 0'-l'
BENTONITE PELLETS (1/2") 1'-3'
FRAC SAND (12120). 3'-18'
SLOTTED 2" PVC SCREEN (0.010") 5"-15"

20

22

24 1

NVANG SI Repor
Froa - Apr , 194

U



I

Well Summary Information
orni OAK RIDGE NATIONAL LABORATORY

Prepared By: n R Erta) _Dte: 1L/02/Q& Page: I OF I

Hole No.: MW2;.4 Casing Elevation: 4038 87' Ground Elevatlon: 4226_ 39"

Total Depth: I.. ' No. of Compl.:__LRig Type: Mnhil& B-93 Location: flwnnradiant of S7

Auger Size: 3= 0 0 Sample Type: P x2-S" Cantinuous. Moss mamoar

Project: NANGB Reno - Data Verified By: F G Gardner Date: 3/5/93
ow '" w WE cLin. L DESCRIPTION

FILL: Sandy gravel, fine to coarse, dry.
cs unconsolidated.

2 - - CS SILTY CLAY: dark gray (IOYR 411). mottled
black, dense, slightly damp, black organic
rich layer at 2.5 ft.

,•.•SM SILT: pale gray. consolidated. slightly damp,

cs blocky, very Stiff, homogeneous.

CL CLAY: brown (IOYR 5/3). damp, dense, very stiff.trace organic material (roots).

c .CS CL CLAY: medium gray (2.5Y N5/). mottled brown and
dark green. stiff, moist, trace organic
material.

. -. Increasing sand and silt, mottled dark green,
CS .TE increasing moisture, increasing organic

a-. CS material.o.•

SW SAND: very dark gray (2.5Y N3/). medium to
coarse grained (mL-cL). subangular to subrounded
wet. clayey-plastic.

0- -, ,CS CLAYEY SILT: dark green, gray-green, medium
"siff. plastic, moist, occasional gravel!s .... to. J'5 cm.•.

i,. . -- ; SP SAND: brown, medium grained, subrounded.
12- . loose. saturated, occasional pyrite grains.

. SP SAND: As above, occasionally grayish, more
consolidated, scattered light brown gyosiferous

,- S* .. nodules to 5 mm.
,•..., S -

;..:;,'W'. SW SAND: gray, medium to coarse grained (U-vcU).cs ':-.,suoune, clean, occasional gravel.. ___. _ -to 5 cm. cobble to 8 cm, wet.
16

CONCRETE 0'-1'
BENTONITE PELLETS (1/2") V-3'
FRAC SAND (12/20). 3'-165'

is SLOTTED 2" PVC SCREEN (0.010") 5'-15'I
20

22

I
NVANG SI Report

FiNa - Apri 1994

I



I

B30m
Well Summary Information

orni1 OAK RIDGE NATIONAL LABORATORY
Prepared By: 0ýB. Ertel Date: 12/05/92 Page: I OF I

Hole No.: M245(aH271 Casing Elevation: 4397.7a' Ground Elevation: d39W IQ,

Total Depth:..4.L5LNo. of ComlI.:..L R1g Type: Mobile B-53 LoCatior Site 7

Auger Size: A" 0-0. Sample Type: 
2
'xP-S' Continunus. Mass samniar

Pro)ct: NAGa. Reno Data Verified By: F S. Gardner Date: 3/5/93
S I T DESCRIPTION

o -J0s
CS -

2- No sample taken. augered to 3.5 ft.

4- "' CL CLAY: dark greenish gray (5GY 4/1). mottled
.- , .dark green. damp. blocky. occasional organic
. . - material (rootsa. fuel odor.

.Incresing silt. medium gray to dark greenish

6- .. j, . gray (5BG 4/1). Stiff, moist, dark fuel stains.
cs .... carbonized root remains, occasional carbonaceous

"material .
.,; .,• SP SAND: very dark gray (2.5Y N3/). medium graineo.

subangular to rounded. clayey-plastic. loose.
........ saturated, trace organic material, becoming

cs fine grained. dark greenish gray (5MG 41),
Cs :.• .,slight fuel odor.

to- .~. SP SAND: brown (1OYR 5/3). medium rained.
subrounded. saturated, abundant light brown
gypsum nodules I to 4 mm. thinly laminated

CS brown, yellow, and black bedding. becoming-. .. cohesive at 10 ft.

12- .- ,..

SW SAND: dark gray. medium to coarse grained.

CS . saturated. occasional gravel to 4 cm.
14 .*,.

NOTE: Monitor well 25 was completed in nboreho le 27. B

I
Is- BENTONITE PELLETS (1/2") 0'-1.5'

FRAC SAND (12/20). 1.5"-14.5'
SLOTTED 2" PVC SCREEN (0.010") 3'-13"

20-

22 3
24 I

I
NVANG SI Repor

FuNa - Apri 1994

I
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I B-31
Well Summary Informationorni OAK RIDGE NATIONAL LABORATORY

Prepared By: O 0 Ertal Date: 10/1t7/2 Page: I OF I

Hole No.: PZ0l Casing Elevation: 4405.49' Ground Elevation: 4405 ,t"

Total Depth: 17' No. of Compl.:._ILRig Type:. bilJe A-• • Location: Bamewida

Auger Size: a" Q.n -Sample Type:
Pro)ect: NANGS. Reno Data Verified By: F.,• Gardner Date: 3/5/93

DESCRIPTION

0- CONCRETE 0-1*
BENTONITE PELLETS (1/2") 7'-9*
FRAC SAND (12/20). 9'-17'
SLOTTED 2" PVC SCREEN (0.010") 1-16'

12

Is

i ~ ~~e- ----

20-

I 22-

I 24-

NVANG SI Report
Ful - Apr. 1994

I'•



1

Well Summary Information

orn OAK RIDGE NATIONAL LABORATORY
Prepared By: nr_ l Ertel - Date: 10/t7/22 Pegg: I OF I

Hole No.: P702 Casing Elevation: 4401-12" Ground Elevation: _AAO 20o

Total Depth: 18' No. of CoaPl.;.l.Rlg Type: _HQ~ie B-S3 Location: North Of $2

Auger Size: a* 0 0. Sample Type: I
Pro)ect: NANGR Reno __ Data Verified By: FG Gardner Date 315/93

, .q• ,DESCRIPTION

0- CONCRETE 0-l'
BENTONITE PELLETS (1/2") 6'-8'
FRAC SAND (12/20), 8-16'
SLOTTED 2' PVC SCREEN (0.010") 10'-15'

2- I
I

*'..x tV3.

I

24.1

I

NVANG SI Report
FMu - Apr 1994

I



I

Well Summary Information
orni OAK RIDGE NATIONAL LABORATORY

prepared By; 0l A Ieteli Dote: to/ift0a/ Page: I O( I
Hole No.: PZ63 Casing Elevation: 4328 M2, 6rounc Elevation: _302 0'

Total OaDth:..L.JLNo. of Colol..* IRig Type: uQUbIM 2-53 Location: Wit of iAn afn

Auger Size: 0" 0 -_ S-a5pe Type:
PrO)eCt: NANGSA Reno Date verified By: F G. Garaner Date: 3/5/93

-.- o DESCRIPTION

0. CONCRETE 0-i.5"

BENTONITE PELLETS (1/2") 5"-8'
FRAC SAND (12/20). 8-1'
SLOTTED 2- PVC SCREEN (0.0101) 11'-16"

1 '4

S~16•

S1a-

1 1a-

So-

20-

24.

11

NV•ANG S1 eprI I 24



I

Well Summary Information
orn:1 OAK RIDGE NATIONAL LABORATORY

Prepared By: a M Ertal Oate: J2IE/BLm Page: I OF I

mole No.: P20 . Casing Elevation: d0l1.09" ground Elevation: 44O0 -4"

Total Death:1... ... No. of Coml..* IPIG Tyge: _MbbiL. -SJ_ LocatIon: SE of biLda t•I

Auger Size: M" OýQ- Sample Tyoe:-

Project: NANGB. Reno .Data verified By: FP Gardner Date: 3/5/21

X , ?mf m' DESCRIPTION

CONCRETE 0-1.5 I
BENTONITE PELLETS (1/2") 7'-9'
"FRAC SAND (12/20). 9"-16'
SLOTTED 2" PVC SCREEN (0.010") 1S'-16* I

I
I

o'•VAN SI- Rep.ort

II
I,

I

NVANG SI Report
F.. - Apri 1994

I



BI

Well Summary Information
or l1 OAK RIDGE NATIONAL LABORATORY

Prepared By: a B. Ertel D Date: 10/18/12 Page: I OF I

Hole NO.: PZ03 Ceasng Elevation: 4397 23" Ground Elevation: 4397 .0

Total Depth:IsNo. of Comolj. IPig Type: Nofil. 0-52 Location: S corner of mran

Auger Size: A" 0Qn Samole Type:_

Project: NANGB Rana __ Date VerifieO BY: F-G. Gardner Date: 3/5/93
WWI, "• • ,,m DESCRIPTION

0. CONCRETE 0-1.5'
BENTONITE PELLETS (1/2") 7'-9'
FRAC SAND (12/20). 9'-16'

SLOTTED 2" PVC SCREEN 10.010") 11-16'

* a-

I

II

I~o

II 14- f

II JA-

20-

I 22-

I
NVANG SI Report
Fial - Apri 1994

I



I

Well Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: 0.8. Ertel Oate: 10/18/92 Page: I OF I

Role No.: PZOG Casing Elevation: 4397,23" Ground Elevation: 4397 %d"

Total Oepth: 1L" NO. of Comal.: .."9Rg Type: Manila 1.I LoCatton: Fgam ff saran _

Auger SiZe: ' Q-0 -Sample TyDe:

Pro)ect: NANGB Reno Data verified By: 7 6. Gardner Date: _159,L

1U* .,•8 I . , DESCRIPTION

0. CONCRETE o-1.5'
BENTONITE PELLETS (1/2") 5.3*-"*
FRAC SAND (12/20). 8'-16'
SLOTTED 2" PVC SCREEN (0.010") 10.5'-15.5'

A.

;%,,I
a I

I

Im

I

I22-

24'

NVANG SI Report
FmuI - AIpi 1994

I



i

I 1B-37

Well Summary Information

orn OAK RIDGE NATIONAL LABORATORY

Prepared By: 0-8 Ertel Date: lo/sa/02 Page: I lF I

Hole NO.: PZ07 Casing Elevation: 44O353" -Ground Elevation: 4403 96"

Total ODeth:_I.1B.NO. Of COmOI.IL." Rig T TVyo: .Mnh~w - Location:-.. .art ff bace

Auger Size: B" 0-0- Sample Tyoe:

Pro)ect: NANGSI Remg Data Verified By: F.G. Gardner Date: 315/93

a.. -ftAI~ft cDESCRIPTION

0-m CONCRETE 0-1.5'

BENTONITE PELLETS (1/2") 7'-9'
FRAC SAND (12/20). 9'-15.5'
SLOTTED 2" PVC SCREEN (0.010") 11'-16'

* a.

| So-

20 • •..

I SRe.

II
I
I

I



I

Well Summary Information
ornil OAK RIDGE NATIONAL LABORATORY

Prepared By 0 a ErtyEl Date: 16110/92 Page: I OF t

Hale No.: PZO8f Casing Elevation: 4404d44" GrOun0 Elevation: 4dOd451*

Total Oeptn: _LI NO. of ComD .. I Rig Type: Moible a--S3 Location: 7' Nq of entrance n

Auger Size: fa* O 0 Sample Type: .

Pro)ect: NANGB- Reno DOate verifiie By: F.,G Gardner Date: 3/5•/3
am. "ýg UL . '-M

I.. COWMV so.. DESCRIPTION

o. CONCRETE 0-1.5 l

SENTONITE PELLETS (1/2") 5'-7.4'"FRAC SAND (12/20). 7.4'-15.5'
SLOTTED 2' PVC SCREEN (0.010") 10'-15'

a I

1 - . --- -I

IsI
IasI

20 1

26-

e.AN S1p..I
is,,'.-1 9

.:...: :•:).•I

I

I



I

I B-39
Well Summary Information

orn i OAK RIDGE NATIONAL LABORATORY
Prepared By: 0.B. Ertel Date: 10119192 Page: t OF I

Hole No.: PZ9g Casing Elevation: 4403,2A'_ Ground Elevation: "d0343'

Total Depth:._JISZ'lNo. of Compl.ýlIRig Type: Mobile B-53 Location: E of S3

Auger Size: R" 00, Sample Type:

Pro)ect: NANGQ. Reno Data Verified By: F.G. Gardner Date: 3/5/93

SIM) 'm IV -XN .DESCRIPTION

0 CONCRETE 0-1.5'
BENTONITE PELLETS (1/2") 6'-8'
FRAC SAND (12/20). 8'-16'
SLOTTED 2" PVC SCREEN (0.010") 10.5'-15.5'

* 4-

|~ "-

| 12-

24-

I
I -

I -

I

NVANG SI Report

Final - April 1994

I



I

Well Summary Information
oI'fl. OAK RIDGE NATIONAL LABORATORY
Prepared By: D.O. Ertel Date: 1019,/Q2 Page: I OF I

Hole No.: P70Z Caging Elevation: 4403.80' Ground Elevation: d4dA 15'

Total Oeoth: IS' No. of Como]L.: I ig Type: Montle BS-3 LOCBtion: North of SS

Auger Size: R' 010 Sample Type:

Pro)ect: NANGO Renato Data verified By: F.G Gardner Date: 3/5/93

CONCRETE 0-1.5'

SENTONITE PELLETS (1/2") 6'-8'
FRAC SAND 112/20). 8'-16'
SLOTTED 2' PVC SCREEN (0.010") 10'-15'

6 -

10-

*o- -'. 1- 1994

- , , *,* S

186

20- I

24"

I
IHVANG SI Report

Fi al - Apil 199)4I

I



I

Well Summary Information
orni OAK RIDGE NATIONAL LABORATORY
Prepared By: Q.0 Frtal Date: iO/2a/92 Page. I OF I

Hole No.: PZ11 CLaing Elevation: 40dO00" Ground Elevation: dO3p as

Total 0Deth: 16" No. of Comal.: 5 RIq Type: -Mh1ie R-9 Location: fast nf Ss

Auger Size: 8' 0.9. Sample Type:

Pro)e•t. NANaB Reno Data Verified By: F 6- Gardner Date: 3/5/93.1 ,-,M . DESCRIPTION

o CONCRETE 0-1.5"
BENTONITE PELLETS (1/2") 5.5*-7.5"
FRAC SAND (12/20). 7.5'-16'
SLOTTED 2" PVC SCREEN (0.010") 10"-15'

I
I
I

a.I

I

I
* 20-

I 22-

I 24-

NVANG SI Report1 Fal - Apri 1994

I



I

well Summary Information
orni] OAK RIDGE NATIONAL LABORATORY

P•epared By: Qa Ertel Date: 10120/62 Page: 2 OF I

Hole No.: PZJ2 Ca sing Elevation: d alO4 6S " Ground Elevatlon: ddOd 0* "

Total oeoth...411V.No. Of COMVo:1 A39.~i TyO@:Hg: M jii. -_1LLcat1on: aifotflPif lta

AugerT Size: A* Q - f Sami)'Ie Type:

PrO)ect: NANGa. Reno Date verified By: ••,G Gardner Date: -1/5/92

,r •, • , DESCRIPTION

0. '"CONCRETE 0-1'
BENTONITE PELLETS (1/2") 6'-8SFRAC SAND (12/20). 8'-16*

SLOTTED 2" PVC SCREEN (0.010') 10*-15"

.%

10-1

-- __--. _- -

V.. . •, .' I
a..s -. •

II
Iis2

I
20-

22 I

NVANG SI Report
FM.a- Apri 1994

I



I

Well Summary Information
orni OAK RIDGE NATIONAL LABORATORY

Prepared By: 0-8* Ertel Oate: 50/201Si2 Page: I OF I

MI*0 NO.: PL1. . Casing Elevation: A11% 72*- Ground Elevation: Ad&G-77'

Total Oepth:. ILS No. of Compl.-" I A9g Type: -MnhL-2 LocatC Son: B&.ImA

Auger Size: 8" 013 SamPle Type:

Pro)@Ct: NANGB_ Reno Data verified By: F 0 Gardner Date: 3/5/93
a", "w". inw"T. g",1 m, DESCRIPTION

0. CONCRETE 0-1.5'

BENTONITE PELLETS (1/2") 5.8'-9"
FRAC SAND (12/20). 8'-16'
SLOTTED 2" PVC SCREEN (0.010') 10'-15'

IIs.

I 16:.', •,. ..

20-

22-

NVANG SI Report
Fm! - AprH 1994

I



I

Well Summary Information

orn•i OAK RIDGE NATIONAL LABORATORY

pIrepa o ed By: flm . FE t al O ate: i01211 2 P ag e: 1 af I

HIal No.: P214 Casing Elevation: d403014L, Ground Elevation: _ o"QA 0

Total 0Deth:.. IS-..NO. of ComDl.. I Rig Type: LOCOtiOn: - Af Lin Am1

Auger Size: 8' 0.0- Sample Type:

Project: mANGa- Rena Data VerifieO By: F-9- Garfd.e Dlate: 3/5/9'3
U.. k-^A • ft m L1 , DESCRIPTION

o- CONCAETE 0- I
BENTONITE PELLETS (1/2") 6'-3'"FRAC SAND 112/20). 8'-16'
SLOTTED 2" PVC SCREEN (O.010") 10.5'-15.5"

6 I

I

• -. --1

""s..- : i.. , -

IsI

20

I
I
I

NVANG SI Report
Froal - April 1994

I



I
Well Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: OUl Er-01 Onto: _/IOI/2 Pamg: I OF I

male No.: P215 Casing Elevation: d4iOGL" Ground Elevation: d310 •"*

Total Oeotn: 1ft" No. of Ccaal..L..LRAi Tyse:.J= %jL.L -9LI Location: e7

Auger Size: A" 0 n Sam•le Type:

Pro)ect: NANGC Reno -Oat* Verified Uy: FB GarDnnf Oate: 2/£103
u•roe m f D.8 ce- ,•NWU DESCRIPTION

i O- .•CONCRETE 0-1.5'

BENTONITE PELLETS (1/2") 6*-8'- ~FRAC SAND (12/20). 8*_58,
SLOTTED 2' PVC SCREEN (0.0t0") 10"-15"

20

U

* 22-

* 2'.

NVANG SI Report
Fw" - April 1994

I't•



I

Well Summary Information

orfni OAK RIDGE NATIONAL LABORATORY
Prepared *y: MErt e tm Oate: - jAfLZ2/f Page: I OF I

male No.: PZI1G Coagng Elevation: 44o0-1" g round Elevation: ddOO -d"

Total Oeoth: is" NO. of Coa02.: _.Aig Tyoe: MW .I. Location: S 2f bi. 12

Auger S3Z*: 8- o-Q_ Sandie Tyoe: g
Pro)ect: NANGH- Ren _ _Data verified By: F ., Gardner Date: %ii/_•/G

ran - W.v• DESCRIPTION

- CONCRETE 0-1.5'

BENTONITE PELLETS (1/2") 6'-Se
FRAC SAND (12/20). 8-16'
SLOTTED 2" PVC SCREEN (0.010") 10.5"-15.5'

so-

"t ~I

"" -- Ip 9

I

16 "• *. . I

I

NVANG SI epr

Final- Aprl 199



I
Well Summary Information

ornfi OAK RIDGE NATIONAL LABORATO-.

Prepared By: I a- Urkal Oath-. iOIt/ Page: I FI

male No.: P.17 Casing Elevation: 4403.54" Ground Elevation: 440. MA'

Total ODepth: 18" No. of Como3..-".Rig Type: MaBile R-62 LoCation: NE of bQLdgCA

Auger Size: S. Q-0- Saoile Type:

Project: NANGS. Reno Date Ver)fieo By: F-,. Gardner Date: 3/5/93
U"- "I D, 1 z.m ESCRIPTION

S_0. CONCRETE 0-1.5'-1 •BENTONITE PELLETS (1/2") 6'-S'
S.......FRAC SAND (12/20). 8'-16'

SLOTTED 2' PVC SCREEN 10.010") 10,5*-15.5*I a

4-

I
I .'

I .a

I'a-

I 20"

* s22

II

NVANG SI Report
FIb - Aprl 14

I



Well Summary Information
ornit OAK RIDG.E NATIONAL LABORATORY
Prepared Bly. Q A Frtal Date: 10122/02 Page: I OFI

Hole No.: P21g......Casing Elevation: 4403-60' Ground Elevation: 4402-77'

Total Depth:...In'...No. of Comol.:..IJ.Rig Tyo*:_JMebli R-4 Location: SA

Auger SiZe: A' QQ _ Semple Type.

Project: NANQ63 Rona ___ Date Verified By: F.G. fAgOarn Dte: 3/S/93

'w, M a. "W30.DESCRIPTION

0. CONCRETE 0-1.5'
SENTONITE PELLETS (1/2") 6*-B

- ~FRAC SAND (12/20). 8'-15*
SLOTTED 2 PVC SCREEN (0.010') 10*-15'

10 3

16 I
16-

IsI
20-

22-

2a-

NVANG SI Report
FMina - April 19943



I

Well Summary Information
orn 1 OAK RIDGE NATIONAL LABORATORY

Prepar.ed By: 0.B ferte] Date: 1O0/2222 Page: I OF I

Hale No.: P219 Casing Elevation: 4404,41" Grouna Elevation: 4404-30'

Total Oeotft:.is No. Of Comol.. .I.RiO Tyo4: _MoLL *-j3 Location: S4

Auger Size: 1" 0 n. Seamle TyDe:
Pro)*Ct: NANGB. Riona Data verifled 1y: FG. Garoner Date: 315/93

,oSCRjPrToN
0- CONCRETE 0-1.5"

BENTONITE PELLETS (1/21) 6'-8""FRAC SAND (12/20). 8'-16'
SLOTTED 2' PVC SCREEN (O.010) 10-15'I a

I•=

I oia ,-

Is.

Is
20-

22-

24.

NVANG SI Report
Final - April 1994

I :



I

B-0
Well Summary Information

orni] OAK RIDGE NATIONAL LABORATORY
Prepared By:..-a- Ertel -Data: 40/2/,92 .•.Page:- I OF I
Hole No.: PZ20 Casing Elevation: 4404-25' Ground Elevation: 4404.47"

Total Depth: 1.' NO. of Comol.'. I Rig Type: Mobil. f-5] LocatIon: Rd to North cat&

Auger Size: A" 0-n- Sample Type:

Pro)ect: NANGB- Reno - Data Verified By: F.G. Gardner Date 3/5/93

nvt twv • ow :vwQ..DESCRIPTION

0- CONCRETE 0-1.5'
BENTONITE PELLETS (1/2") 6'-8'
FRAC SAND (12/20). 8'-16'

SLOTTED 2" PVC SCREEN (0.010") 10.5'-15.5'

2-

Ia-

10 "\ " i ,

.. ••• o-.', I

Is-
20-

22 I
24 I

NVANG SI Report
Final - April 1994

I



I
I B-si

Borehole Summery Information
ornit OAK RIDGE NATIONAL LABORATORY
Prepared BY: .0 91#rt-1 Date: 12/•192 Page: I OF A_

Hole No.: ,Ot l Ground Elevation:___

Total Depth: " AlRig Type: Mobil& -3 Location: oaut af SA

Auger Size: A' n.n- Sample Type: 2" 4 " Salit-finpn -•al-fn nia methIdi

Proiect: NANGB- Reo Date Verified By: F.G. Gardner Date: 3/5/93
I f _ f u DESCRIPTION

* 0-

FILL: gravelly sand, predominantly gravel.I CS dry. unconsolidated.

I
CS CLAYEY SILT: yellowish brown (iOYR 5/4).

bloCky, very stiff, slightly damp. homogeneous.
trace elongated carbonaceous material, trace

. . vertical pores I mm.

cs SC SANDY CLAY: medium gray (2.5Y 5/0).
blocky, consolidated, very stiff, damp.
predominantly fine grained sand. occasional
coarse sand. abundant limonite staining, trace
worm borrows.

* a

I
I

6-

I
I

i $0-

NVANG SI Report3 FiHOW - Apri 1994



B-52
Borehole Summary Information

oI'l OAK RICGE NATIONAL LABORATORY

Pr-epared BY: 0mR Ertel Date: 12K/112 Page: I OF I__ _ _ _ _

Hole No.: OH02 Grouno Elevation:
Total Deoth:. ,, Rig TyO*: hiaf-3Location: S31

Auger SiZe: 8" Q0 Sample Type: 2-9 x 2-5-~ rnn IIpirnin inthod)

Project: NANGB_ Reno Date Verified By: F.G. Garflner Date: 3/5/9:4

IV"
FILL: silty gravel, unconsolidated, dry.

-csI

- - CL CLAY: grayish brown (2.5Y 5/2). blOcky, dry.
2 - hard. off -white disseminated calcium Carbonate.

calcareous matrix, occasional organic material
(roots).

- cs Increasing silt, yellow brown 13OYR 4/6).

SM4 SANDY SILT: grayish brown (2.5Y 5/2). hard, dry.
fine to coarse grained Sand, abundant limoniteI

SP SAND: dark gray (2.5Y 410). medium grained
cs (mU). subangular. consolidated, weathered gran-

ite fragments, abundant fine to coarse gravel

to 3.5 cm. abundant limonite staining.

Increasing clay content. plastic.sgray-green.
occasional organic material (roots)

cs SW SAND: brown gray. medium grained, subrounded.
consolidated, wet, occasional organic materialI
(roots), becoming coarse grained at 7', with an
oxidized zone at e;dark red, black, reddish
orange, and dark green.

SM SANDY SILT: dark greenish gray (5BG 4/1).
mottled dark green, dense. damp. medium grained.I
occasional mica, laminated, occasional organic

Cs material (roots).
SP SAND: brown gray, medium to coarse grained.

subarigular to subrounded., saturated, trace
gravel to 2.5 cm.I

10-

1? I

NVANG SI Report
FiNal - April 1994



B-53
Borehole Summary Information

ornit OAK RIDGE NATIONAL LABORATORY

Prepared By: 0A rtlDate: 12/11192 Page: I OF I__ _ _ _ _ __ _ _ _ _ _ _ _

Hole No.: BH03 Ground Elevation:

Total Death:...a' .....Rig TyoS:_Mbi I& R-K- Location:-cS3

Auger Size; 6" 0~n -Sample Type: 2-9 x 2.5 P nlit-Snnnn (California method)

Project: NAN B. Reno Data Verified By: F.G. Gardner Date: 3/5/93

W1T wen ' J DESCRIPTION

FILL: silty. occasional gravelI Cs partially consolidated, Cry.

I2
I *...........: SM SANDY SILT: medium gray to gray brown, blocky.

hard, finetgrained sand, occasional organic
cs .~z materia! (wigs and roots), occasional limonite

staining, occasional gravel to 3 cm.

cs ' SW SAND: dark grayish brown (IDYR 412). fine to
medium grained. subangular to subrounded.
consolidated, damp, trace organic material

(roots), occasional limonite staining.

I6
SM SANDY SILT: very dark grayish brown (2.5Y 3/2).I *increasing clay con tent, plastic, moist, fineCS to medium grained sand, trace organic material

(roots), abundant limonite staining.

CS SILTY CLAY: dark greenish gray (5G 411). medium
*stiff. damp. trace gravel to 2.5 cm.I weathered granite.

10-

NVANG SI Report
Final - April 1994



B-54
Borehole Summary Information

ornit OAK RIDGE NATIONAL LABORATORY

prepared By: n-B Frtai -oat@: f.2/2/92 Page: I OF I__ _ _ _ _ _ __ _ _ _ _ _ _

Hole No.: WHOA Ground Elevation:__________________

Total Dooth:..J.J.L.Aio Type:_MHi01" R-92 Location: Arntnrinm

Auger Size:.A n-fl Sample Type:-2-9' x 2_5' 9glit-Annnn (California inthodl

Pro)ect: .NA QR_ Rang......____ Data Verified By: F.G. Gardner Date: 3/5/91
111 1 'tfW w "L DESCRIPTION

No sample taken.

2-.

... .CS CLAYEY SILT: brown (10YR 4/3). Cohesive.I
homogeneous, medium plasticity. moist, stiff.

Cs

SW SAND: dark gray (2.5Y 4/0). medium grained
CS v!mL-mt). subroundied. wet. occasinal or'ganic
CS ~ material (roots). consolidated, trace

gravel to 3.5 cm. abundant limonite staining.I
weathered granite fragments.

6- Increasing clay content, plastic.3
cs SSAD: very dark ga (2.5Y 3/0) to dark

yelowiSh brown ( 0Y 4/6). medium gand
subrounded. silty, moist. clayey. slightly
plastic. moderately consolidated, abundant

limonite staining.

NOTE: Lost sampling equipment in hole at 6.5'.
Moved 3 'north and drilled BHO5.

10-

NVANG SI Report

FWWa - April 19943



Borehole Summary Information
.oV'fl OAK( RIDGE NATIONAL LABORATORY

prepared By: 0,11 frtal- Date: 12/;/92 Page: i OF I__ _ _ _ _ __ _ _ _ _ _ _ _

Hole No.: RHOS -Ground Elevation:_________________
Total Depth:7.5' R...io Type: _MjI&m fl-R -Location:_a' north of Mpg

Auger Size: 6" n-n 0 Sample Type: 2-5 W Sni-nn (Califolrnial methnd)IPro~ect: NA Ga- Reno Data Verified By: FQ ~Gardner Date: 3/5/93

I Augered to 4' before sampling.

2-

4- CS CLAYEY SILT: medium grey to yellow brown.
laminated to thinly laminated bedding.

CS SW SAND: dark gray (7.5YR 4/0). fine to mediumI grained. angular to subangular. consolidated.
moist. clayey, trace coarse gravel to 2.5 cm.
abundant limonite staining.

SM SANDY SILT: very dark gray (2.5Y 3/0). moist.
CS clayey. slightly plastic, consolidated.I ~increasing sand content: brown, medium ~rained.

weathered granite fragment, trace grave?

to I1cm.Ix

NVANG SI Report3 ~Final - April 1994



&.56
Borehole Summary Information

ornit OAK RIDGE NATIONAL LABORATORY

Prepared By: Q ft- Frtatl Date: 12/4 92 Page: I OF __ _ _ _ _ _ _ __ _ _ _ _ _ _

Hole No.: mb4OH Ground Elevation:_________________

Total Depth: a' ...,Ai Type: NobilIn fl-5- Location: £5i

Auger Size: 6 fl fl Sample Type:_P2 5 x 2-s'ni-nfff ~lfnnmmhd
Proict: NANGa- Reno Data Verified By: F-G Gardner Date: 3/5/93

son &-MA fteuDESCRIPTION

-Cs FILL: Pale gray sandy silt. consolidated, dry.I

-CS SM SILT: Pale brown, dry, limited recovery.

CS SILTY CLAY: dark greenish gray (5BG 4/1). high
plasticity, moist.1

CsSP SAND: color as above, medium grained... sbrouded looe, aundnt carsegraelI

to 6.5 cm. strong fuel odor.

6-I

10I

NVANG SI Report

Final - April 1994



I

Borehole Summary Information
orn ] OAK RIDGE NATIONAL LABORATORY

Prepared By: 0-8- Ertr1 Oate: iPid4192 Page: I OF I
male No.: BH07 Ground Elevation:
Total Depth: 2' Rig Type: Mobile &-&3 Location: S9

Auger Size: V 0-n- Slmple Type: P " x P- I' Spit-Snean tnalifninia wthndl

Project: NANGB. Reno Oata Verified By: F.G Gardner Date: 3/5/G3
t m D -, DESCRIPTION

* 0-

FILL: Dale gray sandy silt, dry. occasionalI gravel.

cs

I

SI SILT: pale gray, dense. dry. hard. occasional
organic material (roots).

3 2

Auger refusal at 2'.

,I
I
I

I
I
I
I

NVANG SI Report

Final - Aprd 1994



Borehole Summary Informsationorn il OAK RIDGE NATIONAL LABORATORY

Prepared BY: 0-1 Erte -e~ Date: 12/difl2 Page; I OF I__ _ _ _ _ _ __ _ _ _ _ _ _

Hole No.: 8HOa Ground Elevation:__________________

Total Depth:..7.L....R9 Type: ~h~ ~ ~Location: SS
Auger Size:.S Q n- 'Sample Type: P � -s' ............ I faoinina metIedl

PrCjeCt: NANG8. Reno Data Verified BY: FG arn Dete: 3/5/9'4

= DESCRIPTION

- No sample taken.

................ SP SAND: gray (2.5Y 5/0). fine grained.
subrounded. dense. consolidated. damp, abundantcs lionitestaining, trace gravel to 2.5 cm.
Weathered granite fragments. gravel to 3.5 cm.

CsI

SPLN:dark grayish brown (2.5Y 4/2), fineI?rained. subrounded. clayey. plastic. abundant
imonite staining. dark reddish-black Oxidized

S zones along root cavities up to 1 CM in length.
CS SILTY CLAY: medium gray mottled Dark green.U

blocky. damp. homogeneous.
cs

..... SP SAND: gray brown, coarse grained (cL). sub-
. %%*.%*..1..1.%*.Irounded, wet, becoming gray.

Refusal at 7'.

NVANG SI Report
Fioa- Ap)ri 1994



I

Borehole Summary Informationornfl OAK RIDGE NATIONAL LABORATORY

Prepared By: Q.3 Eft- s (Oate: td2/112 Page: I OF I

Hole No.: M140 Ground Elevation:

Total Depth: W" Rig Type: -hbi. S-.l Location: S5

Auger Size: S" n0. Seaple Type: P M P 9 1 alifnrnia method)

Pro)ect: NANGB Rang Data Verified By: F.G. Gardner Date: 3/5/9!9

-V n VM U"' OESCRIPT IoN

FILL: sandy silt. occasional gravel. dry.

- CS.
CS CLAY: off-white, dense. dry. hardpan.

calcareous. trace organic material (roots)

ICS CLAYEY SILT: brown (7.5YR 4/2). hard, slightly
damp, abundant carbonaceous material. occasional
gravel to 2 cm. abundant limonite staining.

cs trace organic material.
Becoming sandy, fine grained. moderately
consolidated, gravel to 3 cm.

4-

SP SAND: olive brown (2.5Y 4/4). fine grained.

cs moist, loose, trace gravel to 3 cm.

I s '............ CS SILTY CLAY: Cdark blue gray (5B 411). blocky.

:damp. fissile. trace mica. trace

organic material.

cs

SSAND: gray brown, medium to coarse grained.
subangul ar to subrounded. wet. occasional
gravel to 3.75 cm.

a-

I

I 0-

NVANG SI Report
Fia - Aprd 1994

I



Borehole Summary Informationornit OAK RIDGE NATIONAL LABORATORY

Mole No.: NIOt around Elevation:_________________

Total Depth:-,4f10....Rio Type: I~1*f-~Location: e£5

Auger size: it fl 0 Samole Type: 2-9* '£ni-n~ I~ifpupmHnt

Pro)ect: NANOR_ Runn Data Verified By:_ P fiCgalrdne Date: 3/519.3

VIM rMDESCRIPTION

FILL: Dale grayagravelly silt. unconsolidated.
-Cs dry. gravl to 3 cm.

2--

- - CL CLAY: off-white, dense, dry. conlsolidated.
of f-white disseminated calcium carbonate.

-- calcareous matrix, trace organic material.
cs

4- hard, consolidated. ocCaSional gravel

Cs Becoming moist, abundant limonite staining.I

SP SAND: dark gray, (7.5YA 4/0) to dark grayishU
brown (2.5Y 412), medium grained. subrounded.
loose, wet, occasional gravel.

SC CLAYEY SAND: dark gray mottled, dark greenish
- gray (586 4/1). fine grained, subrounded.

consolidated, blocky, Moist.

*.1 .1 1 .1 . .* .1 1 .* ..* .i SP SAND: brown, coarse grained, subroundedJ.

CS saturated, trace gravel to 4.5 cm.

..... ....

NVANG SI Report
Fina - April 1994



I

Borehole Summary Informationorn OAK RIDGE NATIONAL LABORATORY
Prepared By: _ . Erka1 Oata: i2/A/02 Page: E OF I

Hole No.: am"s Ground Elevation:
Total Depth: "A Rig Type: JW Is B-KA Location: SA

Auger Size: a* 0f, Saple Type: 2 5 - 2 9' SRnlt-snnn Icalifnrnia methndl

Pro)ect: NANtR_. non Date Verified By: F.G. Gardner Dote: 3/5/93
'" wo G OESCRIPTION

I /-. ,,.-

FILL: brown silt. moist,,occasional organic
material (roots). trace gravel.

I

3 2

Hit s~rinkler line at 4*

I
I

I

NVANG SI Report

F-Wal - Apri 1994



I-6

Borehole Summary Information
orni] OAK RIDGE NATIONAL LABORATORY

Prepared By: n~n e &-ai Oamte.: L2/d02L Page: I OF I

Hole No.: N1.2 Ground Elevation:

Total Death: 8' Rig Type: Nobi B-53 Location: S4

Auger Size: R 0-n - Sample Type: 2 • x 2.A' SnMit-soonn WCalifnrniA mathad1

Project: NANGaB Reno Oate Verified By: F.G. Gardner Doate: 3/5/93o I

FILL: yellow brown sand. abundant gravel.
CS slightly damo. becoming dark brownish gray silt.

dense. dry. with occasional gravel.

2-

. . CS SILTY CLAY: yellowish brown (10YR 5/6).
mottled brown, damp. very stiff, occasional

cs ... organic material (roots). occasional limonite
staining, occasional carbonaceous material.

4.

I

gray, fine grained. subrounded. moist, abundant
organic material (roots). abundant carbonaceous
materi]alI.

SP CLAYEY SAND: as above. dark yellowish

brown (IOYR 4/4). homogeneous, highly plastic.

cs

CS SILTY CLAY: dark gray, moist, plastic.
consolidated. strong fuel odor.

10-

I

!0. I

NVANG Sl Report
FMl - Aprl 1994

I



U

Borehole Summary Information
orn I OAK RIDGE NATIONAL LABORATORY

Prepared By: DB Irtil Oate: t2/4192 Page: I OF I

Hole No.: *H13 Ground Elevation:

Total Depth: 8' Rig Type: Inbile B-3 Location: S4

Auger Size: rv 0-n- Sample Type: -2 K x 0-1' Snlit-snnnn Italifnrnia method)

Pro)ect:. NANGS. Reno Data Verified By: F.G, Gardner Date: 3/5/93
SM,7 NO" DESCRIPTION

I0-

FILL: yellow brown sand, abundant gravel.I~ Cs 51gnl dm. becoming dark brownish gray silt.
dense, dry, with occasional gravel.

"I: CS CLAYEY SILT: yellowish brown (IOYR 5/6). damp.
moderately consolidated, homogeneous. white

cs :calcareous laminae.

4.

U Becoming sandy, fine grained, consolidated.

trace organic material . moist, occasional
carbonaceous material, occasional limonite
staining.

.Increasing clay content, light gray, moist.

abundant limonite staining.

* Cs

m- CS SILTY CLAY: dark gray, moist, plastic.

consolidated. fuel odor.

U
I

NVANG SI Report
Fmna - April 1994

I



B44
Borehole Summary Information

orm 1 OAK RIDGE NATIONAL LABORATORY

Prepared By: Q* ft~a O~-ata: 12/4192 Page: j OF I__ _ _ _ _ _ __ _ _ _ _ _ _

Hole No.: RMIA Ground Elevation:_________________

Total Death: 8..'...Rig Type: IWht I B-53 Location:_id_

Auger Size: a" Q-Q Sample Type:- OV , 2 n ft - mnnonI irtfrna thne) I
Project: NANG8. Reno Date Verified By: F.G- Gardner Date: 3/5/93

Sre to 8, ESCRIPT ION

FILL: yellow brown gravelly sand, damp.
becom ing dark brownish gray silt, dense, dry.
occasional limonite S taining, occasional organic

- CS material.

SM SI LT: yellowish brown (IQYR 5/4), damp, medium
stiff, homogeneous.I

es

Cs
SP SAND: gray to yellowish brown (lOYR 5/4), fine

g rained. subrounded. trace oryanic material.I
abundant carbonaceous materia moist,
consolidated.

SW SAND: dark gray, fine to medium grained,
rounded, consolidated, wet, clayey.
occasional gravel, fuel odor.

NVANG SI Report

Fina - April 1994



I

Borehole Summary Information
ornfl OAK RIDGE NATIONAL LABORATORY

Prepared By: -8 Erte)l Date: 421A192 Page: I OF I

Hole No.: MIRs Ground Elevation:

Total Oepth: 8" RIg Type: Ubilas B-53 Location: Si

Auger Size: 9" O. 0 Sample Type: a" x 2,5' Sniit-Snnn (ltiftnrnin method)

Project: NANGB. Reno Data Verified By: F.G Gardner Date: 3/5/93
wp M DESCAIPTION4

S FILL: brown silty sand. damp. consolidated.

Cs occasional organic material.

CS CLAYEY SILT: brown (IOYR 4/3). moist.

consolidated, white calcareous laminae. trace
Cs org nic material, trace limonite staining.

I
4"

cs Mottled light gray. increasing sand, fineI grained.

* 6-

Scs CS CLAYEY SILT: as above, medium gray to yellowish
,••.�~ brown (1OYR 5/4). plastic. moist. consclidated.

sandy. fine grained.

10-

I
!S

NVANG Sl Report
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Borehole Summary Information
orni OAK RIOG.E NATIONAL LABORATORY

Hole No.: SNIR Ground Elevation:

Total Depth:.4.fl...Rig Type: hl*f Location: S13

Auger Size: 19 0 0- Sample Type: 2-5 2 nitS n (Calin'a ehd

Project: _JANGSB Reno D ___ ate Verified By: F.G- Gardner - -Date:- 3/'5/93

No- &-. DESCRIPTION
rml) *'M 3Wý _________ 0-I

-cs No sample taken.I

2-

-cs FILL: brown gravelly sand. silty. loose, Slightly
damp. occasional gravel.

- -SC CLAYEY SAND: yellowish brown (1OYR 5/4). fine
cs 7-;. grained. subrounded. blocky, moist.

-7 abundant limonite staining, abundant
carbonaceous material, trace gravel to 3.5 cm.

SP SAND: dark gray (2.5Y 410). medium
csgrained (mU. subangular. loose, moist.

Becoming gray brown, well graded (fU-cL). wet.

cs SP SND: argray, medium grained (mL)sP bnulr 3 oose. saturated.

NVANG S1 Report
Fina! April 1994



Borehole Summary Information
ornit OAK RIDGE NATIONAL LABORATORY

Prepared By: D.B E rtel Date: la/S/Wl Page: t OF I__ _ _ _ _ _ _ _ _ _ _ _ _ _

Hole No.: 0H17 Gr'ound Elevation:__________________

Total Depth: a' t.....Rig Type: Mobile B-5- -Location: A"'

Auger Size: A" Q-Q Sample Type: P K"x25 Sn~It-Stionn (California mnethod)

Pr~c: AG. eoDota Verified By: F.G. Gardner Date: 3/5/93

0"t et UI DESCRIPTIONVIT
Asphalt 0'-I'. no sample taken.

FILL: dark brown gray to off white sandy gravel.
damp, unconsolidated gravel.

IA

I-c 
CS SILTY CLAY: olive brown (2.5Y 4/3). soft.

moist, blocky, abundant limonite
staining, occasional carbonaceous material.

- ~trace gravel to I1cm.

cs

SP SANID: medium gray to dark grayish brown
cs (2.5Y 4/2). f 2ne grained, subrounded. wet.

moderately consolidated, trace organic material

(roots), trace limonite staining.

..I... ..

NVANG SI Report
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I

Borehole Summary Information
orril OAK RIO6E NATIONAL LABORATORY

Prepared By: D.B. Prtai Date: /5/21g2 Page: I OF I

Hole NO.: BHjB Ground Elevation:
Total Depth: Ba RIo Type: Mobile a-M3 Location: S13

Auger Size: S" 0 l _ Sample Type: PAS' x 2-S' Snlit-Spann (Califnrnin method)

Project: NANGB. Reno Data Verified By: FG, Gardner Date: 3/5/93

"r),U SU uDESCRIPTIONo-

Asphalt 0-I'. no sample taken.

S~I

a- cs FILL: dark gray claBy to silty gravel, damp.
unconsolidated gravel.

.. _ CS SILTY CLAY: pale gray to yellowish brown
4- cs -- (IOYR 5/4) mottled dark brown, plastic, damp,

cohesive, occasional limonite staining. 1

SP SAND: olive brown (2.5Y 4/3). fine grained. I
cs subangular. loose, moist, trace carbonaceous

material, trace pyrite grains, trace gravel
to Icm.

SP SAND: dark greenish gray (5BG 4/1) to dark blue
Sgray (5M 4/1l. fine grained, subangular to

subrounded. dense, wet, trace pores to 1 mm withconcentric limonite staining' becoming dark
gray, medium grained, occasional mica grains.
homogeneous, trace organic material (roots).

al

so-

10- I

NVANG SI Report
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I

Borehole Summary Information

orni OAK RIDGE NATIONAL LABORATORY
Prepared By: DB. Frtwi DaOte: 12/5/92 Page: -- I OF -' -- I __

Hole No.: AHI9 Ground Elevation:

Total Depth: A* ARg Type: MWbile e-93 Location: 513

Auger Size: A' O-n, Sample Type: 2.S" x 2-15 Snlit-snnnn (California method)

Pro)ect:. NANGB- Reno Data VerifieOd By: F.G Gardner Date: 3/5/93
•) ,• my LlmJIDESCRIPTION

1Io

No sample taken 0-I'.

cs FILL: silty gravel, predominantly small gravel.
slightly damp. unconsolidated.

SCS No sample recovered.

I
S4. Refusal at 4'.

I
I
I

NVANG SI Report
Final - April 1994
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I

Borehole Summary Information
orni OAK RIDGE NATIONAL LABORATORY

Prepared By: 0.B Ertei Data: 1211J92 Page: i QF_1

Hole No.: BH20 Ground Elevation:
Total Depth:.8' Rig Type: Mobil& A-59 Location: St3. near bldo 19

Auger Size: 5" 0 0. Sample Type: 2-5" " it-Spree (California m5thod1

Pro)ct: NANGB. Reo Doate Verified By: FG. Gardner Date: 3/5/93

__, ,•' . u"mo DESCRIPTION0 I

No sample taken.

2-I

I
No sample taken. I

A-

cs SP SAND: dark grayish brown (2.5Y 4/2). fine
rained, subangular. clayey. plastic. occasional

limonite stain2ng, trace grave] to 3.5 cm.
trace organic material (roots).

6 I

CS

SP SAND: dark gray, fine grained. subrounded. wet.
loose, trace organic material (roots).

NVANG SI Report
Final - Aprl 1994
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I B-71

Borehole Summary Informationorni OAK RIDGE NATIONAL LABORATORY
Prepared By: D.B. Ertel Date: 121/a/9 Page: I OF I

Hole No.: OHN2 Ground Elevation:

Total Depth: a' Rig Type: _Mb Is A-91 Location: SId

Auger Size: 6' -0- -Sample Type: 2-9" x 2-_* Snlit-RSnon (Walifprnja methnde

Project: NANGB- Reno Data Verified By: F.G. Gardner Date: 3/5/93

WWI vU DESCRIPTION

*~0 /

FILL: pale gray silty sand, gravel.
/ unconsolIdated, dry.

I2I
cs Fill as above.I

I Fill as above.

ICs
SM SILT: pale gray to pale brown, dense, dry.

- •SM SILT: as above. becoming sandy, dark yellowish

brown (IOYR 414). damp. loose.

SP SAND: dark gray mottled dark green, fine
grained. subrounded. silty, moist, strong fuel
odor.

I
I
I Jo _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NVANG SI Report
Final - Apri 1994
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B-72I
Borehole Summary Information

or'nl OAK RIDGE NATIONAL LABORATORY

Prepared BY. fl 9 Frtel -Date: 121/0/2 Page: I OF I__ _ _ _ _ _ __ _ _ _ _ _ _

Hole No.: 31422_ Ground Elevation:__________________

Total Booth:........R.ig Type: Mobile R-9 Location: S14

Auger Size: fi* Q-n -Sample Type: 2-81" x 201 salnit-scann (califpninEihd

Pr0)*Ct: NANGa- Reno Date Verified By: F.G- Gardner - Date: 3/5/93

.a" afto in.. ____ DESCRIPTION

ow IMIýljht

FILL: light brown to pole gray gravelly silt. dry.
Cs unconsolidated, smallI to large gravelI

2-I

-Cs Fill as above.

SM SANDY SILT: pale gray to yellow brown
(1OYR 5/3). dense, hard, dry, abundant limonite- cs staining.

6 .

SW SAND: dark yellowish brown (IOYR 4/A). fine to

Cs medium grained, subrounded. loose, damp.

SP SAND: dark gray, Medium grained, suflangular.
wet, loose, strong fuel odor.

NVANG SI Report
Fina - April 1994



Borehole Summary Informationorn it OAK RIDGE NATIONAL LABORATORY
Prepared By: n a mr-tsi Oats: 121/9/f2 Page: I OF I__ _ _ _ _ __ _ _ _ _ _ _ _

Hole No.: R6421 Ground Elevation:__________________

Total Oeoth: 8' ....Rig Type: mobile 3-5.1 Location: S14

Auger Size: 9* 0-n Secole Tyoe: 2-9' A 2 5 ni-Snn hninn a mtd)IPro~ect:__bLNGB. Reng Data Verified By: F.G. Gardner Date: 3/5/93

0.

FILL: Yellow brown sandy silt. Dale gray to
Cs dark brawn clayey silt. uncons lidated. damp.

I / FILL: as above.

-Cs

I~~U CS CLAYEY SILT: very dark ga 2S /)
...... homogeneous, damp, blocky, very stiff, trace

organic material.

Cs SC SANDY SILT: darkgreih raI ~(58G 4/1) to 5SG It1). mottled dark green.cohesive, clamp, tr ace organic ma terial (roiots).occasional gravel to 3.5 cm. strong fuel
odor.

SP SAND: dark gray, medium grained. subangular.
loose, trace gravel to 1. cm, strong fuelodr

a-

NVANG SI Report
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B3-74
Borehole Summary Information

orn 1 OAK RIDGE NATIONAL LABORATORY
Prepared By: QA Frt I -onto: 12/m/22 Page: I tP I__ _ _ _ _ _ __ _ _ _ _ _ _

MCI*e No.: RN42 Ground Elevation:_________________

Total Death: a' Rig Type:_M hIse R-M Location: Rid

Auger Size:. a* a n Sample Type: P M" P - Rq* Rna ~ifrnamh~
Project: NANGA RAnng Oata verified By: F G Ard~cnlr - Dat* I59

owl I'm W" LIVWM. DESCRIPTIONa- 712",I
FILL: Dale graysto brown gravelly silt, abundant

-cs gravel. unc nsolidlated, dry.I

CS FILL: as above.

4 _

SM SANDY SILT: dark grayish brown (2.5Y 4/2).
cohesive. dlamp, fine grained sand, abundant

cs iimonite staining, occasional organic material
(roots). trace gravel to 5 cm.

PS SAND: Olive brown (2.5Y 4/3). medium grained.
Subrounded. loose, moist, trace gravel
to 4.5 cm.

cs

SP SAND: dark gray, fine grained. subroundled.
compact, trace organic material (roots).I

NVANG SI Repart
Fina - April 1994



B3-75
Borehole Summary Information

orm I1 OAK RIDGE NATIONAL LABORATORY
Prepared By: O.B. Ertel Date: 12/5/92 Page: I OF I

Hole No.: RHB2 Ground Elevation:

Total Depth: f' RiA Type: bt Is *8-8 Location: S14

Auger Size: A A- Sample Type: 2,5" x 2.S, Snit-Snnnn (Califnrnia mathod)

Project: NANGa- Rano Data Verified By: _,, Gardner Date: 3/5/93

~I TumM DESCRIPTION

0-

FILL: Dale gray to brown gravell- silt, fineI cs to coarse gravel. dry. unconso 2dated.

I

- cs FILL: as above.I ..S-•
FILL: as above.,,s
CS SILTY CLAY: dark brown. moist. cohesive.

Dlast2c. abundant limonite sta2ning.

80-

I -Ar 1994

I



I

Borehole Summary Information
orni OAK RIDGE NATIONAL LABORATORY

Prepared By: Da.B Ertal Date: 12/s/Q2 Page: I OF I

Hole No.: TRyp :round Elevation:
Total Depth:lS* Rig Type: Mobile 0-53- Location: Si4

Auger Size: 6" O.. -Sample Type: 2. " 2 mi* Snlit-Snian (Califnrnia mathod)

Proiect:_ ANGB. Reno Date Verified By: F.G. Gardner Date 3/5/93

WWI "12" DESCRIPTION

o. I
.Cs FILL: very limited recovery.

2-

-Cs No sample recovery.

4-

CS SILTY CLAY: olive brown (2.5Y 4/4). plastic.

moist. abundant limonite staining.

6-

Cs SW SAND: olive brown (2.5Y 4/3), fine to coarse
grained. subrounded. clean, loose, abundant
gravel to 5 cm.

e-

I
10- I

NVANG SI Report
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I

Borehole Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: 0 c ft-) Date: 2/6/9al Page: I OF I

Hole No.: aH23 Ground Elevation:

Total Oepth:__.5L"LRIg Type: Mobile e-s- Location: S7

Auger Size: R" 0.n _Sample Type: 3 ' 2.s Continuxus MnP-S'ee ret

Project: NANGB- Reno Date Verified By: F.G. Gardner Date: 3/5/g3
V' I~~ I aJ DESCRIPTION! 0-

No sample taken, asphalt parking area. Thin layerof gravel ill recovered on upper boundary
Of 9.5'-5' sample.

2-

CL CLAY: dark gray (SY 4/11). blocky, very stiff,
"damp. occas2onal carbonaceous material, trace

cs .-..-. organic material, fuel odor.
4- Becoming medium gray mottled dark green.

increasing silt content.I
a- SM SANDY SILT: medium gray mottled dark green,

cs plastic, cohesive, damp, trace gravel
to 1.5 cm. fuel odor.

B

SP SAND: dark greenish gray (5BG 4/1) mottled dark
Cs green, fine grained, subrounded. moist. clayey.

plastic, fuel odor.

SP SAND: olive brown (2.5Y 4/4) mottled medium
gray. fine grained, subrounded. wet, cohesive.cs fulodor. with thinly laminated re, elw

and dark brown bedding. Cobble to 8 cm.

12 - SW SAND: gray brown. medium to coarse grained

.. (mU-cU). subrounded. saturated, abundant
S:s gravel 5 cm to 10 cm cobble.

I 146
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I

Borehole Summary Information
ornfi OAK RIDGE NATIONAL LABORATORY

Pepared By: 0a. Ertel Date: 12/8/22 Page: I OF I

Hole No.: BH29 Ground Elevation:

Total Depth: 8' Rig Type: ---Ala -51 Location: S7

Auger Size: a' Q.n- Sample Type: X . 2. f' Crntan • mn ,l-rI

Pro)ect: ANAGB. Reno Data Verified By: F.G Gardn_ r Dte: 3/5/93
am Mo" I __,___, DESCRIPTION
0-

No sample taken, asphalt parking area.

2- I
4- FILL: gravelly sand.

Cs
CS CLAYEY SILT: medium gray to grayish green

M(6 4/2) mottled dark green. damp. dense.
plastic. cohesive, trace organic material.
trace fine gravel to 1.5 cm. trace coarse gravel

6- to 5 cm.
Increasing sand.

cs SP SAND: dark greenish gray (5BG 4/1), fine
grained. subrounded, clayey. homogeneous.
trace organic material.

10- I

I
12-

$4- I

I
16-

NVANG SI Report
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I

Borehole Summary Information
orn]1 OAK RIDGE NATIONAL LABORATORY

Prepared By: D_8. Ertel -ate: 12/1/19 Page: a OF _

Hole No.: BH30 Ground Elevation:

Total Depth: 14" Rig Type: Mobi1e B-53 Location: S7

Auger Size: A' .D. -Sample Type: 3" x P rcontinunum Moss saer

Pro)ect: NANGB_ Reno Date Verified Syý F G Gardner Date 3/5/93
VW -J uum , DESCRIPTIONI oa

I No sample taken, asphalt parking area.
2-I

4- CS SILTY CLAY: greenish gray (5GY 5/1) mottled
.- dark green to light greenish gray, damp.

plastic, cohesive, trace organic material, trace
cs gravel to 4.5 cm, fuel odor.

Increasing sand, medium gray mottled dark green.

SP SAND: dark greenish gray (SBG 4/1). fine

grained. subangular. clayey. moist, homogeneous.
cs occasional pyrite grains, fuel odor. light brown

gypsiferous nodules to I cm. 8 cm. cobble at 6'

SP SAND: brown to grayish (2.5Y 4/2). fine
grained. Subrounded. light brown gypsiferous

Cs nodules to 5 mm. thinly laminated black, reddish
brown and yellow bedding.

cs SW SAND: gray brown, medium to coarse grained.

subrounded. saturated, loose, trace gravel
to 2.5 cm. becoming predominately medium
grained, well sorted.I 12-

cs SW SAND: gray brown, medium to coar."e grained.
subrounded. saturated, loose, occasional
gravel to 2 5 cm.

I
i 16"_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NVANG SI Report
FIa -Aprd 1994

I



B-80
Borehole Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By.: Ft Date: 12/6192 Page: IOF I__ _ _ _ _ _ __ _ _ _ _ _ _

Hole No.: 31H31 Gr'ound Elevation: __________________

Total Death: 14±Z..Rig Type: Mobile B-53 Location. S7

Auger Size: A" 0- _Sample Type: A' X 2 r5* rOtnuu Mog Iapr3

Project:. NIA GB. Reno Data Verified By. F.GS Gardner Date: 3/5/93 _

2-

- - CS SILTY CLAY: dark yellowish brown (IOYR 4/6)
- -mottled gray, damp, hard, dense, blocky-
-plastic,. cohesive, trace Fe nodules. slight fuelodor.

Becoming sandy, dark green, gravel

6- SP SAND: dark greenish gray (5BG 411). fine
cs ;..grained. subrounded. cohesive, slightly plastic,

clayey. slight fuel odor, very thin bed of
yellow brown sand at 7.5' .3

SP SAND: as above, abundant pyrite grains.
decreasing clay, trace gravel to I cm.

Cs
SW SAND: dark gray. medium to coarse grained

(mU-cU). subroundled. saturated, occasional
gravel to 6 cm.

12-I

CS *..:.s* SW SAND: gray brown, coarse grained (cL-vcU).
subrounded, saturated, abundant gravel

14-

16 __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NVANG SI Report
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I B41
Borehole Summary Information

oinli OAK RIDGE NATIONAL LABORATORY

Prepared 13y: D. Ertel Date: q2/fi/g2 Page: I OF I__ _ _ _ _ __ _ _ _ _ _ _ _

Hole No.: flH32 Ground Elevation:__________________
Total Depth: 7' A..,ig Typa: Mbtnile B-5-1 Location: 52

Auger Size: 6" Q0Q -Sample Type: 2.5 x -' split.-Spoon (California method)I oec: NANGSan.. Reno__ Data Verified By: F.G QA~LDate: 3/5/93

No sample taken. V' concrete.

2- CSFILL: 
Clark gray sand, wet.

CS SILTY CLAY: pale greenish gray. calcareous,
........ .... dense, hard, becoming green-gray, trace

coarse sand. occasional plastic.

4 Cs SP SAND: dlark gray, medium grained. subangular.
saturated. loose, trace gravel to 2.5 cm.

IM
6cs SP SAND: dark greenish gray (5G 411), medium

grained. subrounded. clayey. plastic, Cohesive.
moist, trace gravel to 3 Cm, becoming

coarse grained increasing unconsolidated.

..............................I"-AW 9



BMI
Borehole Summary Information

orni OAK RIDGE NATIONAL LABORATORY

Prepared By: QJJ F r~ia Date: 12/6/02 Page: I OF I__ _ _ _ _ _ _ _ _ _ _ _ _

Hole No.: -a'22 Ground Elevation:

Total Depth:..7L,......R9 Type: Mobile *-M3 Location: S2

Auger Size: R* 0 0 Sample Type:-- 9" - 0 1q Split-Sonnn (Califnrnin method)

Pro~ect: NjANGa. Reno Data Verified By: F.G. Gardner Date: 3/5/93

owl TM 't u. DESCAIPT ION

No sample taken. V concrete.

2- CS FILL: brown sand, moist, loose, trace gravel.

CS SILTY CLAY: dark greenish gray (5GY 411)
CS mottled dark green, dense, very stiff. sandy.
cs occasional1 organic material, occasional limonite

- - staining, slightly damp, fuel odor.

6- CS SW SAND: color as above, fine to medium grained
(ftJ-mU). subangular. loose, Moist, occasional

.....
*** 

r v l t 
. m

a I

10-

NVANG SI Report
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I

Borehole Summary Information
orni] OAK RIDGE NATIONAL LABORATORY

Prepared By: . E rmsi Oate: 12/192 Page: I OF I

Hole No.: BH34 Ground Elevation:

Total Depth: 7' Rig Type: Matlebi R-S- Location: S2

Auger Size: 8" 0.O. Sample Type: 25" x 2,5" lit-Rnnnn - alifnrnia methndl

Pro)ect: NANGR Reno Data Verified By: F G_ Gardner Date: 3/5/93
DESCRIPTION

NO sample taken. 1 concrete.I

2- CS FILL: brown sand, saturated, loose, gravelly.

S / •FILL: becoming sandy. dark gray. cohesive.

4" CS CL CLAY: dark to pale gray. fissile, damp, dense,
'. laminated, increasing sand, dark greenish gray.

1
6- CS No sample recovery.

NqVANG Sl Repor

I -II 199
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HYDRAUUC T�UNG DATA
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C-I

MWM - PiMP M
h lu wow led - 7.14 ft bd
Pumqiig Rate 3.16 GPM

Tune Water level Change in time Change in water

(ft bc) (mm) level (ft)

15:11:00 7.14 0 0

15:11:15 7.26 .25 .12

15:11:30 8.10 .50 .96

15:11:45 8.62 .75 1.48

15:12-00 &90 1.00 1.76

15:12:15 9.30 1.25 2.16

15:12:30 9.54 1.50 2.40

15:12:45 9.75 1.75 2.61

15:13.00 9.95 2.00 2.81

15:13:15 10.12 2.25 2.98

15:13:30 10.24 2.50 3.10

15:13:45 10.36 2.75 3.22

15:14.-00 10.46 3.00 3.32

15:14:15 10.55 3.25 3.41

15:14.30 10.66 3.50 3.52

15:14:45 10.83 3.75 3.69

15:15:00 10.97 4.00 3.83

15:15:15 11.09 4.25 3.95

15:15:30 11.24 4-50 4.10

15:15:45 11.39 4.75 4.25

15:16:00 11.53 5.00 4.39

15:16:15 11.64 5.25 4.50

NVANG SI Report
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1

C2 1

Time Water level Change in time Cage in water
_________(ft bcl) (nmm) lewed (ft)

15:16:30 11.76 5.50 4.62 I
15:16:45 11.85 5.75 4.71

15:17-00 11.94 6.00 4.80

15:17:15 12.02 6.25 4.88

15:17"30 12.09 6.50 4.95

15:18.00 12.24 7.00 5.10

15:18:30 12.29 7.5 5.15

15:19:00 12.37 &00 5.23

15:19:30 12.48 8.50 5.34

15:20:00 12.58 9.00 5.44

15:20.30 12.69 9.50 5.55

15".21.:00 12.70 10.00 5.56

15:21:30 12.71 10.50 5.57

15"22.00 12.77 11.00 5.63

15".23.'00 12.89 12.00 5.75

15:24:00 12.96 13.00 5.82

15:25:00 13.21 14.00 6.07 I
15:26.:00 13.22 15.00 6.08

15".27.'00 13.36 16.00 6.22 I
15:29:00 13.55 18.00 6.41

15:31.:00 13.62 20.00 6.48 I
15:33.'00 13.73 22.00 6.59

15:36.:00 13.82 25.00 6.68 I
15:39.00 13.94 28.00 6.80___ __ __ __ _ __ _ __ _ _ __ _ __ _ I
15:42:00 14.01 31.00 6.87

I
NVANG Sl Report
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C-3

Time Water level Change in time Change in water
(ft bcl) (min) level (ft)

15:46.00 14.09 35.00 6.95

15:51.'00 1433 40.00 7.19

15:56:00 14.44 45.00 730

16.01.'00 14.60 50.00 7.46

16:06:00 14.86 55.00 7.72

16:11.'00 15.01 60.00 7.87

16:16.100 15.14 65.00 8.00

16:21.:00 15.34 70.00 8.20

16"26:00 15.44 75.00 8.30

16"31.'00 15.58 80.00 8.44

NVANG SI Report
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C-43

MW02 PUMP TEST
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C-5
PZ3 - RECOVERY TEST
Initial water level - 5.18 ft bd

Tune Water level Change in time Change in water

(ft bcl) (min) level (ft)

15-30:00 5.18 0 0

15:30:15 5.14 .25 .04

15.30:30 5.12 .50 .06

1530:.45 5.11 .75 .07

15:31:00 5.09 1.00 .09

15:31:15 5.09 1.25 .09

15:31:30 5.08 1.50 .10

15:32:00 5.07 2.00 .11

15:33.00 5.06 3.00 .12

15-34-00 5.05 4.00 .1M

15:35:00 5.04 5.00 .14

15:37.00 5.02 7.00 .16

15:39:00 5.01 9.00 .17

15:42.00 5.00 12.00 .18

15:48:00 4.99 18.00 .19

15:55:00 4.98 23.00 .20

bcl = below casing level

NVANG SI Report
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PZ03 RECOVERY TEST
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MWO3 - PUMP TEST C-7
Initial water level - 9.21 ft bcd
Pumping rate - 2.0 GPM

Tune Water level Change in time Change in water

__________(ft bcl) (nun) level (ft)

13:20:00 9.21 0 0

13:20-.15 &78 .25 .57

13"20:30 10.25 .50 1.04

13:20:.45 10.74 .75 1.53

13:21:00 11.10 1.00 1.89

13:21:15 11.33 1.25 2.12

13:21:30 11.52 1.50 2.31

13".21:45 11.68 1.75 2.47

13:22.00 11.77 2.00 2.56

13:22:15 11.86 2.25 2.65

132230 11.94 2.50 2.73

13:22:45 12.30 2.75 2.82

13:23:00 12.08 3.00 2.87

13:23:15 12.14 3.25 2.93

13:23:30 12.20 3.50 2.99

13:23:45 12.24 3.75 3.03

13".24.00 12.28 4.00 3.07

13:24:15 12.31 4.25 3.10

13:24:30 12.34 4.50 3.13

13:24:45 12.37 4.75 3.16

13"25.'00 12.40 5.00 3.19

13:25:15 12.43 5.25 3.22

13:25:30 12.45 5.50 3.24

13:25:45 12.46 5.75 3.25

13:26:00 12.48 6.00 3.27

MWO&MUM NVANG SI Report
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U
C-8

Time Water level Change in time Ca in wmaer

13".2615 12.50 6.25 3.29

13".2"30 12.52 6.50 331

13:26:45 12.54 6.75 3.32

13:27:00 12.55 7.00 3.33

13:.27:15 12.57 7.25 3.35

13.27.30 12.58 7.50 3.36

13".27:45 12.59 7.75 3.37

13".2800 12.61 &00 3.39

13.2&15 12.63 8.25 3.41

13:28:30 12.63 8.50 3.41

13.28:45 12.64 V75 3.42

13:2900 12.66 9.00 3.44

13:29:.30 12.68 9.50 3.46

13:30:00 12.70 10.00 3.48

13:30:.30 12.72 10.50 3.50

13:.31.'00 12.74 11.00 3.52

13:31:30 12.76 11.50 3.54

13:32:00 12.78 12.00 3.56 m
13:32:30 12.79 12.50 3.57

13.33.00 12.80 13.00 3.58 m
13:33:30 12.82 13.50 3.60

13:34:00 12.84 14.00 3.62 m
13:34:30 12.86 14.50 3.64

13:35:00 12.87 15.00 3.65

13:36:00 12.89 16.00 3.67

13:37:00 12.92 17.00 3.70

13:38.100 12.94 18.00 3.72 m
13:39:00 12.96 19.00 3.74

sim NVANG SI Report
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I

Time Water level Change in time Change in water
_________(ft bcli) (mmn) level (ft)

13:40:00 12.98 20.00 3.76

13:41.00 13.01 21.00 3.79

13:42:00 13.03 22.00 3.81

I13:43:00 13.04 23.00 3.82

13.44.00 13.06 24.00 3.84

13.45'00 13.08 25.00 3.86

13:46.00 13.11 600 3.89

13.47:00 13.13 27.00 3.91

13:48:00 13.15 28.00 3.93

13.49-00 13.16 29.00 3.94

13:51:00 13.20 31.00 3.98

13:53:00 13.23 33.00 4.01

13:55:00 13.26 35.00 4.04

13:57.00 13.30 37.00 4.08

13"59:00 13.33 39.00 4.11

14-01-00 13.36 41.00 4.14

14:03:00 13.40 43.00 4.18

I 14:05:00 13.42 45.00 4.20

14-07:00 13.45 47.00 4.23

S14.09:00 13.48 49.00 4.26

14:11:00 13.51 51.00 4.29

14:13:00 13.54 53.00 4.31

14:15:00 13.57 55.00 433

14:17.00 13.59 57.00 435

14:19:00 13.63 59.00 4.38

bcl = below casing levelI
mmi•u NVANG SI Report

Fmal - April 1994

I



I

C-i i

MW03 PUMP TEST
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C-11
MWOB - PUMP TEST
Initial water level - 6.50 ft bcl
Pumping Rate 6.7 GPM

Tume Water level Change in time Change in water
(ft bc) (rmin) level (ft)

15-2&:30 6.50 0 0

15"29:00 6.53 1.00 .97

15:29:.30 6.54 1.50 .98

15"30:.15 6.55 zoo .99

15".30.30 6.56 2.50 1.00

15:31.00 6.57 3.00 1.01

15:32.00 6.58 4.00 1.02

15"33.00 6.58 5.00 1.02

15:35.00 6.60 7.00 1.04

15:37.00 6.61 9.00 1.05

15:39:00 6.62 11.00 1.07

15:41:00 6.63 13.00 1.08

15:44:00 6.64 16.00 1.08

15:48.00 6.66 20.00 1.10

15:53:00 6.67 25.00 1.11

15:58:00 6.68 30.00 1.12

16-07.00 6.69 39.00 1.13

16:17:00 6.70 49.00 1.14

16:27:00 6.71 59.00 1.15

bcl = below casing level

I
I
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C-12 I

MW08 PUMP TEST
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MW09 - PUMP TEST C-13
Initial water level - 7.6 ft bcl
Pumping rate - 4.5 GPM

Time Water level Mange in time CMange in water

(ft bc) (min) lee (ft)

10.-.:'0 7.65 0 0

10.37:15 &44 .25 .79

10.37:30 8.55 .50 .90

10.37:45 &63 .75 .98

10-.3&-00 8.67 1.00 1.02

10{.3&815 8.70 1.25 1.05

10-.3&30 8.73 1.50 1.08

10-38:45 8.74 1.75 1.09

10.39:00 8.75 2.00 1.10

10.39:15 8.76 225 1.11

10:39:30 8.78 2.50 1.13

10-40.00 8.79 3.00 1.14

10:40".30 &79 3.5 1.14

10:41.00 8.80 4.00 1.15

10:.42.00 8.82 5.00 1.17

10:.43.00 8.83 6.00 1.18

10.44:00 8.83 7.00 1.18

10.45.00 8.84 8.00 1.19

10.46•0 8.84 9.00 1.19

10:47:00 8.85 10.00 1.20

10.49:00 &86 12.00 1.21
10.51:00 8.86 14.00 1.21

10".54:00 8.86 17.00 1.21

10.57:00 8.86 20.00 1.22

11-00:00 8.87 23.00 1.23

MIau NVANG SI Report
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1
C-14

Tune Water- levelr (Canp in time Cmwng in Water

1-f00&9 (ft bcl) 2.0 (min) 1Alevel (ft)
1..08,929.00 1.24

11:12:00 8.89 35.00 1.24

11:21:00 8.90 44.00 1.25

"1131.00 &90 54.00 125

11:41:00 8.91 64.00 1.26

11.51:00 8.91 74.00 1.26

12.:03:00 8.91 86.00 1.26

12:14:00 8.91 97.00 1.26

12:22=00 8.92 105.00 1.27

bcl = below casing level I

I
I
I
I
I
I
I
I
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I C-15

MW09 PUMP TEST
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C-16 I
MW20 - RECOVERY TEST
Initial water level - &09 ft bde

"time Water level i n time Cbanp in water
(ft bcl) (mim) level (ft)

10:25:00 8.09 0 0

10-M.5:15 8.07 .25 .02

10-25.30 &06 .50 .03

10-.25:-45 U0 .75 .04

10:26.00 &04 1.00 .05

10.26&15 &04 1.25 .05

10:26-30 8.03 1.50 .06

10.27.00 8.03 2.00 .06

10-.28&00 8.02 3.00 .07

10".2900 8.01 4.00 .08

10:30:00 &00 5.00 .09

10-31:00 7.99 6.00 .10

10:33:00 7.98 &00 .11

10.35.00 7.97 10.00 .12

10.37.00 7.96 12.00 .13 I
10.3900 7.95 13.00 .14

10:41-00 7.94 15.00 .15 I
10:46-00 7.94 20.00 .15

10".51:00 7.94 25.00 .15

bd = below casing level

I
I
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I C-17

I MW20 RECOVERY TEST
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W1 - PUMP TEST C-18 I
Initial water level - 7.74 ft bcl
Pumpig Rate 6.67 GPM

Tune Water level Change in time ange in water
(ft bc) (mmn) lePel (ft)

09:.14.00 7.74 0 0

09P.14:15 8.58 .25 .84

09:.14:30 8.67 M .93

09:.14:45 8.72 .75 .98

09:.15.00 &74 1.00 1.00
09:.15:15 &75 1.25 1.01

09:15".30 &76 1.50 1.02

09:.16:00 &77 2.00 1.03

09:16-30 &79 2.50 1.05

09:17.:00 8.80 3.00 1.06

09:17-30 8.81 3.50 1.07

09.18.:00 8.81 4.00 1.07

09:19:00 8.82 5.00 1.08

09.20:00 &83 6.00 1.09

09.22.-00 8.84 &00 1.10 I
09:.25.-00 &86 11.00 1.12

09.28-00 8.88 14.00 1.14 I
09-31-00 8.89 17.00 1.15

09.36.:00 8.88 22.00 1.14 I
09:41.'00 8.89 27.00 1.15

09.51.:00 &95 37.00 1.21

10:01:00 8.96 47.00 1.22

10:11.'00 8.96 57.00 1.22

bcl = below casing level

NVANG SI Report
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C-19

MW21 PUMP TEST
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C-20 I
MW23 - PUMP 7M
Initial water lev - 6.09 ft bcd
Pumping Rate 3.2 GPM 3

Time Water lel Change in time Chang in water
(ft bcl) (mm) klve (ft)

09:.19:45 6.09 0 0

09.2000 7.42 .25 1.33

0Ml.215 9.20 .50 3.11

09-20.30 9.60 .75 3.51

0920.45 9.76 1.00 3.67

09-.2100 9.98 1.25 3.89

M0.21:15 10.26 1.50 4.17

09:21:30 10.52 1.75 4.43

09:21:45 10.68 2.00 4.59

09.22.00 10.77 2.25 4.68

09.22:15 10.84 2.50 4.75

09.22"30 10.89 2.75 4.80

09:22:45 10.92 3.00 4.83

09:.23.00 10.94 3.25 4.85

09:.23:15 10.96 3.50 4.87 m

09:23:0 10.98 3.75 4.89

09.23:45 11.00 4.00 4.91 i
09:24:00 11.02 4.25 4.93

09.24:30 11.04 4.75 4.95 1
09.25.00 11.07 5.25 4.98

09-.25:30 11.08 5.75 4.99

09-.2600 11.10 6.25 5.01 •

09.27:00 11.12 7.25 5.03

09.280:0 11.11 &25 5.02 3
NVANG SI Report
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C-21

T'me Water level OWAue in time Caane in water
(ft bcl) (mid) lee (ft)

o9.3o0o 11.17 10.25 5.08

09-32:00 11.19 12.25 5.10

09-.34.00 11.21 14.25 5.12

09:39:00 11.24 19.25 5.15

09:44.00 1135 24.25 5.24

09:49:00 11.35 29.25 5.24

09.59:00 11.39 39.25 5.28

10:09:00 11.39 49.25 5.28

10:19:00 11.39 59:25 5.28

bel = below casing level

NVANG SI Report
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I

U APENDDIX D

SIGNIFICANT ANALYTICAL DATA

L DISCUSSION

I
Table D-i is arranged by site and contains all the analytes detected during the

sampling program. This table includes data from the seven sites the background areas that

were investigated. Table D-2 contains analytes detected in samples that are not site-

specific but relate to the project in general. These include equipment rinsates, field

blanks, trip blanks, and samples from holding tanks used to store purge and

decontamination water. Table D-3 contains analytes detected in the laboratory method

blanks for all of the analyses. The listed method blank number refers to the laboratory

sample identification number assigned by the analytical laboratory.

Table D-4 lists the target compounds and metals, along with detection limits, in

3 soil and water.

I IL COLUMN HEADINGS IN TABLJS D-1, D-2, D-3, AND D-4

I

The codes used to identify the sample locations in Table D-1 are explained below.I
Fist and second charactericI
MW - monitoring well, drilled within a site or downgradient of a site3 SD - sediment sample, collected for background data

BH - soil boring, drilled to collect soil samples and determine lithology

SW - surface water sample, collected for background data.

NVANG SI Report3 F,,,al - April 1994
D-1
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fTbKd, rtwuh and Wh damitm I

The third, fourth, and fifth characters represent the well or borehole number;, the I
number does not imply a particular site.

FIel numb. Each sample is given a unique four-digit number that is recorded in

the project sample logbook, chain-of-custody form, field data base,

and ORNL data base in Grand Junction, Colo. Replicate samples

are numbered sequentially. Field numbers with a two-letter suffiI

are samples that required either reextraction or dilution by the

analytical laboratory and are labeled RE and DL respectively.

Sample date: Date the samples were collected in the field. 3
Sample iWterval Soil samples collected during the drilling of monitoring wells and 3

soil borings (boreholes) are listed according to the depth below

ground surface at which they were collected. Samples of 3
groundwater and blanks are listed in the original sequence of

collection on a given day. For example, a triplicate sample of

groundwater taken from monitoring well MWO5 would have

intervals of 01, OZ and 03. Samples taken from the same well on

consecutive days would each have a sample interval of 01.

Sample prep data: Date samples are prepared in the laboratory. This applies to I
semivolatile analysis only.

Date analyzed: Date analysis was performed.

I
NVANG SI Report
Final - April 1994
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* D-3

OW = groundwater SR - sonl replicate

I SO - soil W - water (method blank)

S - soil (method blank) WR - water replicate

DI = deionized water RI - rinsate

WT - water (other than groundwater)I
Method blank number. The method blank associated with each sample. Only

method blanks related to organic analyses are liated.

SDG- Refers to the sample delivery group (SDG) associated with each

method blank.

Anabfca method:

Analytical method,

BNA base/neutral and acid CLPiCLP
extractable semivolatile
organic compounds

VOL volatile organic compounds CLP/CLP

PHC total petroleum 8015/8015
hydrocarbons

MET CLP metals CLPICLP

Analyte: Volatile organic compounds possessing c/s/r-ans or ortho/meta/pama

isomerism are reported as total compound present.

U Result: Self explanatory.

I
I

NVANG SI Report
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m

BR- cmpound was detected in the method blank as well as in the m

sample and the data ame Bagged unusable.

J - analytical result is an estimated value. For example, methylene

chloride typically has a 1 ;OIL limit of detection (LOD). The

lowest quantity that can be reported with certainty is -5 u#&L or the

contract-required detection limit (CRDL). Values between the

LOD and the CRDL are denoted by J.

Units: Self explanatory.3

m
m
m

mI
m

U

I
I
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I D-131

Table Ds.ý Tup~t wampoumk, medbodk. ad detectiOn"lm

IMethod Detection limit
PETROLEUWaerIMoi Water soil

PERLUMHDOCROS LU~r 15 1 mgi'L 1 mg/tk

California
____ ___ ___ ___ ____ ___ ___ ___ Method) _ _ _ _ _ _ _ _ _ _ _

VOLATILE ORGAMCS________

Chioromethane CLP CLP 10 AC&L 10 gk
Bromomethane CLP CLP 10 uAJL 104/kgf

Vinyl chloride CLP CLP 10,01i 10 /kgf

Chioroethane CLP CLP 10 MEJL 10 -/kg

Methylene chloride CLP CLP 5mV gk

Acetone CLP CLP 10 AgfL 10 4/fkg

Carbon disulfide CLP CLP 5 g 5A~

1,1-Dichioroethene CLP CLP 5 gL 51f

1,1-Dichioroethane CLP CLP 5 & gjg,

1,2-Dichioroethene (total) CLP CLP 5 gL 5sk

Chloroform CLP CLP 5 g 5mk

1,2-Dichloroethane CLP CLP 5 A4L 5mS

2-uaoeCLP CLP 10 mg& 104Akg

1, 1,1-Trichloroethane CLP CLIP 5 4/ L 4c

Carbon tetrachloride CLP CLP 5 MWL 5 4f

Vinyl acetate CLP CLP 10 Ag/L 10 tag/k

Bromnodichioromethane CLP CLP 5 gL 5;&

1,2-Dichioropropane CLP CLP 5 V ~

cis-1,3-Dichloropropene CLP CLP 5 gL 5W&

Trichioroethene CLP CLP 5_45 (k

Dibromochioromethane CLP CLP 5 AgfL 5 AWj

1,1,2-Trichioroethane CLP CLP 5 g j~3Benzene CLP CLP 5 K&J 5 jg/gg
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D-132I
TAke DA4 (eamthaued)

Method Detectiom Unmit
AmlwWater Soil water soil

[tmans-1,3-Dichloroprpene CL? CLP 5 411, 5 A~k
2-Chloroethyivinyl ether CL? CL? 1 4&jg/ 10 mkg

____________________ CL? CL? g 5

4-ety-2petnoeCL? CL? 10 Ag/L 10 Aftk

____________________ CL? CL? 10 jAg/L 10 Ag/kg

Tetrachioroethene CL? CL? 5 4 f

1,1,2,-Tetrachloroethane CL? CL? 5 4L f

Toluene CL? CL? 5 V &

Chlorobenzene CL? CL? O

Ethylbenzene CL? CL? 5 4L 5Ak

Styrene CL? CLP 5 pg
Total zylenes CL? CLP 5 a

BASE NEUTRAIJACID EXTRACrABLE ORGANICS

Phenol CL? CL? 10 jaJL 330 Mg/k

bis(2-chloroethyl)ether CL? CLP 10 A4/L 330 gk

2-Chiorophenol CL? CLP 10 AgfL 330 Mg/kg

1,3-Dichlorobenzene CL? CL? 10 mWL 330 j a/k

1,4-Dichiorobenzene CL? CLP 10 A41L 330 Mg/k

Benzyl alcohol CL? CL? 10 A41L 330 -g/k I
1,2-Dichlorobenzene CL? CLP 10 ug/L 330 pg/kg

2-Methyiphenol CLP CL? 10 A4/L 330 pg/gfI

bis(2-chloroisopropyl)ether CL? CL? 10 A41L 330 --ak

4-Methylphenol CL? CLP 10 411, 330 p4&g

n-Nitroso-di-n-propylamine CL? CLP 10 Ag/L 330 1g/kg

Hexachioroethane CL? CL? 10 pg(L 330 p~

Nitrobenzene CL? CL? 10 uzJL 330 gk

Isophorone CL? -CL? 10umg/L 3304/kgg
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I D-133
TWhh D,4 (boodwd)

Mediod Detectin Limi
AmyWwaer sol Water soil

2-NitrophenDol CP CLP 10 spgIL 330 Aftk

ZZ4-Dimethylphenol CLP CLP 10 mg&L 330 pg/kg

_ _ _ _ _ _ _ _-eaci CLP CP10;4 1600 MOg/k

2,4-Dichlorophenol CLP CLP 10 jIg/L 330 pg/kg

1,2,4-Trichlorobenzene CLP CLP 10 w&/ 330 Mg/k

Naphthalene CLP CLP 10 Ag/L 330 Mg/k
4-Chioroaniline CLP CLP 10 ;41L 330 pg/k

Heamchlorobutadiene CLP CLP 10 sg/L 330 mg/kg

4-Chloro-3-methylphenol _______ ____0_____33 __g~

2-Methylnaphthalene ________ ____10_41_330 ___

Hexachiorocyclopentadicne ________10 _ g& _330_____I 24,6-Trichlorophenol CLP CLP 10 sgL 330 mg/kg

2,4,5-Trichlorphenol ______50___160 _9&I2-Chioronaphthalenc CLP CLP 10 ;& 330 pg/kg

2-Nitroaniline 
______50____160 _"&9I Dimethylphtbalate _____ _____ 10_____ ____330___

3-Nitroaniline ______50____600 _&

Acenaphthene CLP CLP 10 AgIL 330 pg/kg

2,4-Dinitrophenol CLP CLP 5 gL 1600 prg/k

4-Nitrophenol CLP CLP 50 pgfL 1600 pag/k
Dibenzofuran CLP CLP 10 PggL 330 A40kg
2,4-Dinitrotoluene _______ ____1_____30_Af

2,6-dinitrotoluene CLP CLP 10 pg/L 330 pgkgL

Diethylphthalate CLP CLP 10 Ig/L 330 pg/k

4-Chiorophenyl-phenylether _______1_____ 33 Mf

Fluorene CLP CLP 10 pzJL 330 pg/kg
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Table U6& (canadned)

Anlye atr on Water sonl

4-Nitroaniline CLP CLP 5 gL 1600 ug/kg

4,6-Dinitro-2-methylphenol CLP CLP :5 4 60,&

n-Nitrosodiphenylamine CLP CLP 10 4i'L 330 alc

"ailCLP CP1 3 gkHeacB r t benyzchnyetCLP CLP 10 jiglL 330 m~g/4-nahomophenlCP CP5~/ 60Lgk

Anthachobnene CLP CLP 10 AiglL 330 mglkg

di-n-Butyphenolat CLP CLP 10 mg& 3300 mg/kg
Fluoranthrene CLP CLP 10 £Ig/ 330 p&g/k

Pytraene CLP CLP 10 mgtL 330 pg'lg

Butylbenzylphthalate CLP CLP 10 ugIL 330 uALk
3,-Dhoran benziie CLP CLP 1 gL 30m~

Byenzoaatrcn CLP CLP 10 mg(I- 330 i*g/k
Bis(2.enzylhxlphthalate CLP CLP 10 se&/ 330 4g/k

33Dchloronenzdn CLP CLP 10 /aJL 330 4g/k

Benzo(b)fluorantene CLP CLP 10 AI/L 330 jag/kg

bis2enzokylheoranthenet CLP CLP 10 mgIL 330 mglkg

Chyenzapyen CLP CLP 10 jag/L 330 4ftk

nde-n-O(1,t3cdpyrenle CLP CLP 10 lAg/ 330 uglkg

DBenzo(ak)flanthraene CLP CLP 10 iAg/ 330 Mftk

Benzo(a~~)pyryene CLP CLP 10 AgIgL 330 dg

Aluminum CLP -CLP 0.04 mg/L 8 mg/kg3

Antimony CLP CLP 0.03 mg/L j 6 mgg

Barium CLP CLP 0.002 mgAL 0.4 mg/kg
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I D-135
Tabet (atiaud)

I Method Detection Limit
AnaWWater Soil Water Soil

Berylium CLP CLP 0.001 mg/L 0.2 mg/kg

__Cadmium CLP CLP 0.005 mg/L 1.0 mg/kg
Chromium CLP CLP 0.01 mg/L 2.0 mg/kg

Cobalt CLP CLP 0.05 mg/L 4.0 mg/kgSICopper CLP CL 0.01 m_/L 2.0 mg/kg
Nickel CLP CLP 0.01 mg/L 10 mg/kg

Silver CLP CLP 0.005 mg/L 1.0 mg/kg

SZinc CLP CLP 0.005 mg/L 1.0 mg/kg

Arsenic CLP CLP 0.002 mg/L 0.4 mg/kg

Lead CLP CLP 0.002 mg/L 0.4 mg/kg

Vanadium CLP CLP 0.01 mg/L 2.0 mg/kg

Selenium CLP CLP 0.002 mg/L 0.4 mg/kg

Mercury CT P CLP 0.0002 mg/L 0.2 mg/kg

Thallium CLP CLP 0.002 mg/L 0.4 mg/kg

Calcium CLP CLP 5.0 mg/L 1000 mg/kg

Iron CLP CLP 0.1 mg/L 20 mg/kg

I Magnesium CLP CLP 5.0 mg/L 1000 mg/kg

Manganese CLP CLP 0.015 mg/L 3 mg/kg

Potassium CLP CiP 5.0 m;L 1000 mg/kg

Sodium CLP CLP 5.0 mg/L 1000 mg/kgI
I
I
I
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I APPENDI E

QUAMTY CONTROL SUMMARY

3 1. DISCUSSION

Environmental sampling and laboratory analyses were performed according to a quality

control/quality assurance (QA/QC) plan which was approved before the start of field3 activities. This report presents a summary and assessment of the field and laboratory OC

samples generated throughout the investigation. All laboratory data were validated at3 Leml C, as defined in Requkmew for Quality Contl of Analytical Data (HAZWRAP

1990). The precision, accuracy, representativeness, and completeness have been evaluated

3 to determine if the objectives of the investigation were met.

3 2. QUALIrY ASSURANCE OBJECTIVES

I
2.1 Precision

Precision refers to the degree of agreement between duplicate measurements of a

single analyte. Analytical precision is expressed as the relative percent difference (RPD)

between analytical results of samples collected in duplicate in the field or given in a matrix

spike in the laboratory, then analyzed as a duplicate. RPD is calculated as:

RPD = X 100

I

I NVANG SI Report
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I

E-2 I
n

where

Cn = concentration of the analyte in the sample or matrix-spiked sample;

C2 = concentration of the analyte in the duplicate or matrix-spike duplicate.

Results of duplicate analyses are shown in Tables E.5 and E.6. In the absence of criteria

for establishing precision from duplicate samples collected in the field, the analytical

precion was evaluated from the RPDs between matrix spike (MS) and matrix spike

duplicate (MSD) recoveries. Approximately 90% of all RPDs were within the advisory

limits given in National Functional Guidelines for Oranic Data Review (EPA 1990a). This

meets the QA objective established in the sampling and analysis plan of no more than

20% of RPDs outside of advisory limits.

.2 Accuracy

Accuracy refers to the degree of difference between measured or calculated values

and the true value. Analytical accuracy is expressed as the percent recovery of an analyte,

which has been added to an environmental sample as a known concentration before

analysis; specifically, the percent recovery of MSs, MSDs, and surrogate spikes. The II
equation used to calculate percent recovery is:

I
percewa recovery = A- x 100

NVANG SI Report
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where

A, - total amount of analyte found in spiked sample

-A = amount found in unspiked sample;

A1 = amount added to sample.

Surrogate spikes outside of advisory limits are shown in Table F.3; results of MS and

MSD recoveries for organics are shown in Table F.6, and Table E.7 lists spike recoveries

outside of control limits for metals. The QA objective for accuracy was 10%, i.e., no more

than 10% of spike recoveries should be outside of advisory limits. Table F-8 shows the

total percentages of analyses which failed acceptance criteria. All analyses met the objec-3 tive for accuracy except metals, which had 26% of the spike recoveries outside of limits.

However, when the metals spike recoveries were compared to the guidelines in Laboratoy3 Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA 1988), only

seven (3.3%) of the spike recoveries were flagged as "unusable"; the remaining recoveries3 outside of Contract Laboratory Program (CLP) limits were flagged as "estimated" quantities.

I~2.3
I Representativeness of analytical data is the degree to which the data represent the

actual environmental conditions at a sampling location. The effort to maximize this

objective was accomplished by the following methods:

I * choosing sample locations that fully represented the sites of investigation,

using appropriate sampling procedures and equipment,

using appropriate analytical methods,

* collecting equipment rinsate blanks, field blanks, and trip blanks,

I proper handling, storage and shipment of samples from collection to analysis, and

* analyzing samples within holding times.I
NVANG SI Report3 F'aml - April 1994
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Table E.4 lists the samples that d allowable holding times. All volatles and metals

samples were analyze• within holding times; one semivolatile soil sample (1106) was

extracted 4 days past the allowable holding time. This sample was collected as a field

duplicate, and a comparison of the analytical results to those of the original sample I
(analyzed within the holding time limit) showed close agreement (Table E.5). Eleven soil

samples for analysis of petroleum hydrocarbons were extracted from two to four days past

the allowable holding time; four were reruns of the original samples. The analytical

results of these 11 samples have been flagged as *estimated" quantities. All contained 3
petroleum hydrocarbons as gasoline, with analytical values ranging from 0.3 mg/kg to

2500 mg/kg. 3
I

2.4 Completene I
Completeness is expressed as a percentage of valid data from the entire set of analyses

for the project. For data to be considered valid, it must meet all the acceptance criteria 3
for precision, accuracy, and any other criteria specified by the analytical method used.

The QA objective for this category was 90%. The equation used to calculate percent

completeness is:

I
Compktnes = DPI = DPI D x 100

DPt

where

DP, = valid data points,

DP1 = invalid data points (sum of percent recovery and RPD values outside I
laboratory control limits, and number of analytes in all samples affected by

method blank contamination),

NVANG SI Report I
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i DP, - total number of QC data points. Each volatile analysis has 33 data points,

each semivolatile anly& has 64 data points, each petroleumU analysis has 2 data points, and each metals analysis has 23 data points

5 Table F.9 is a work sheet showing the calculations used to evaluate completeness.

According to these calculations the data points are 96% valid, and the QA objective was

met.

I
3. GROUNDWATER SCREENING METHODI

i After the seven sites of investigation had been located from historical data and aerial

photographs, contamination boundaries at the sites were defined using the groundwater5 screening method (GSM). This consisted of driving hollow rods into the ground through

the surface of the water table, then collecting groundwater samples from a small, stainless

steel bailer. The bailer was filled as close to the top of the water table as possible.

Approximately 20 mL of groundwater was decanted into a 40-mL septum vial for head-

space analysis by gas chromatography. Representativeness of the GSM was effected by

using approved procedures for sample collection, analysis, and equipment decontamina-

tion. Completeness for the GSM consisted of establishing a rectangular grid over the site,

then sampling outward from the grid parameter until no more contamination was detected.
Grid points inside the perimeter were sampled until the areal configuration of the contami-

nation was established. Precision and accuracy of the groundwater analyses were not esti-

mated due to the fact that the contaminants detected appeared to be weathered fuel hydro-

carbons, and quantitation of multiple unknown peaks could not be achieved using the GSM.

A syringe blank of ambient air was analyzed before each sample to demonstrate that no

i contaminants were in the syringe.

I
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4. ANALYTICAL METHODO S

Table E10 lists the analytical methods used throughout the sampling program. I
Volatileu, semivolatiles, and metals analyses followed the methods described in USEPA

Couniact Laboatooy Pvom Statueme of Work for Orhics Analysis (EPA 1990b) and I
USEPA Couwad Labwakwy Fnqtam Samtmet of Wa* for hwpnics Ama )4 (EPA

1990c). Petroleum hydrocarbons were analyzed accrding to a modified method described

in the Leaking Underground Fuel Tank Field Manual (LUFF 1987), with jet fuel (JP-4)

and gaoline standards. Method detection limits for target compounds and analytes are

listed in Table D.4 of Appendix D. I
5. BLANK CONTAMINATION 3

5.1 Method Blanks I
Method blank contamination (Table E._ and Appendix D, Table D-3) consisted

almost entirely of common laboratory contaminants; typically acetone and methylene

chloride in the volatiles, and phthalate ester, laboratory artifacts, and aldol condensation

products in the semivolatiles. None of the identified semivolatile method blank contami-

nants were present above reporting limits; only acetone and methylene chloride exceeded

reporting levels in the volatiles. Eight of 20 petroleum hydrocarbons method blanks

contained trace amounts of gasoline or JP-4, up to 0.05 mg/L and 0.04 mg/kg. Volatile,

semivolatile, and metals samples with contamination in the associated method blanks were

evaluated according to guidelines in National Functional Guidelines for Organic Data

Review (EPA 1990a) and Laboratory Data Validation Functional Guidelines for Evaluating

Inorganic Analywse (EPA 1988). Contaminated method blanks in the volatiles and I
NVANG S1 Repor I
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I E-7
semivolatiles analyses have a minimal affect on the data, as the compounds ued hioi-

cally at the seven sites were comprised mainly of fuel hydrocar and minor amounts of

chlorinated ethenes. Gasoline in the petroleum hydrocarbon method blanks was evaluated
i with the same criteria as the volatiles and semivolatil eiif contamination was found in

the blank but not in the sample, no action is taken. If contamination is present in the

sample at a concentration less than five times the concentration in the associated blank,

then the sample results are flagged. If the gasoline concentration in the sample is greater

than five times the concentration in the blank, no action is taken. Of the 64 petroleum

hydrocarbons samples with associated method blank contamination, these criteria resulted

in flagging three samples (1067, 1069, and 1070) as usable.

I
5.2 Field Blanks

i Organic field blank contaminants (Appendix D, Table D-2) were mainly phthalate

esters in the semivolatiles and trihalomethanes in the volatile blanks. Phthalates were also

found in the associated method blanks and are probably due to cross-contamination in the

laboratory. Although the source of the trihalomethanes is unknown, they may have origi-

nated in the glass jugs used to store the deionized water. Impact on data is minimal, as

these compounds seldom appeared in analytical results of soil and groundwater, and there

is no historical evidence of their use at the sites. Metals contamination in the blanks

consisted of aluminum, arsenic, barium, calcium, copper, iron, led, magnesium, manganese,

pc -';siurn, sodium, and zinc. Five of these (aluminum, calcium, iron, manganese, and

zinc) were also present in the associated method blanks. The origin of the remaining

I metals contaminants is unknown, but possibly due to cross-contamination from sampling

equipment or improper cleaning of glass jugs in which the deionized water was stored. It

is unlikely that analytical results of groundwater were affected; the sampling equipment

had several casing-volumes of well water pumped through the sample tubing immediately3 before c llecting samples for metals analysis.
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53 Bqke Rhomb BkksE-

Voatle and scivoladie aoi compounskibnd in the riusate blanis (Appendk D, I
Table D-2) Conisted entirl of methylene chlide and pithalate tes, which were alo

found in the mociated method blanks. Three rinsmate blanks had traces (up to 0.04 pg/L) I
of petroleum hydrocarbons as gasoline, two of which had gasoline in the associated method

blanks. Metals contaminants were aluminum, arsenic, barium, calcium, copper, iron, magne- I
slum, manganese, sodium, and zmc. Aluminum, barium calcium, iron, manganese, and

sodium were also found in the method blanks. The origin of the remaining metals in the 3
rinsate blanks is unknown, but possibly due to contamination in the deionized water or

incomplete rimsing of the sample pump tubing. In either case, it is unlikely that sample

results were affected, as several well-volumes of groundwater were pumped through the

sample tubing before the samples were collected. 3

5.4 Trip Bainks I
Trip blanks contamination (Appendix D, Table D-2) consisted of methylene chloride

and acetone, which were also found in the associated method blanks, and one instance of

carbon disulfide (1.0 14,L). This should have minimal impact on the data.

I
6. CONCLUSIONS

Overall, data generated throughout the investigation are acceptable. Petroleum hydro- I
carbon samples that were analyzed past allowable holding times all contained measurable

quantities of gasoline. Consequently, the analytical results were useful in defining the loca- I
tion of fuel in the subsurface soil, even if the actual amount in 11 of the samples is ques-

tionable. Metals spike recovery, especially in soil samples, did not meet the data quantity I
objective for accuracy. However, only a small number (1.4%) of the total metals data

points were affected; of those affected, most were usable even if estimated.
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I T"i .L Mbk Mbd

Total number of
blanks with

Total number of Total number of contamination
method blanks blanks with greater than

(both soil and water contamination reporting limits

Volatils 46 46 19

Seaavolatiles 30 27 0

NParal. hydoracabon 20 8 0

II

I
I
I
I
U
I
I
I
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E-14 I
Table ES. Duplicate Smp Agsmemat

amAnabsis Matixk Samp* C0C.
Duiplicateam. Duplicate cn. RPD2

Volatiles
1061 Acetone Soil 20 16
1062 17 I

Methylene chloride 20 14
23

1064 Acetone Soil 16 40
1065 24

Methylene chloride 23 36
16 i

1072 Acetone %.al 22 51
1073 13

Methylene chloride 25 15

1077 Acetone Soil 11 53
1078 19

Methylene chloride 17 12 3
15

1092 Acetone Soil 63 45

1093 100
Benzene 3.0 40

2.0

Chloroform 4.0 67
2.0

Ethylbenzene 50 82

120

Methylene chloride 60 29
45

Xylenes (total) 280 40 i
420

1098 Methylene chloride Soil 25 27
1099 19

I
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I E-15
Table ES. (co.L)

SSample o. Anal Matrix Sample Coc.
E up.icatem. Duplicate caoc. RPD

1105 Ethylbenzene Soil 630 190
1106 24000

Methylene chloride 650 41
990

Xylenes (total) 2600 188
* 82000

1503 Benzene Water 18 5.7
1504 17

Ethylbenzene 17 34
12

Methylene chloride 2.0 67
4.0

Toluene 24 13
21

Trichloroethene 20 35
14

Xylenes (total) 210 4.9
200

1526 Benzene Water 1.0 0.0
1527 1.0

Methylene chloride 2.0 0.0
2.0

1530 Methylene chloride Water 2.0 67
1531 1.0

1551 Benzene Water 24 4.3
1552 23

Ithylbenzene 27 12
24

Toluene 37 11

33

Xylenes (total) 450 0.0
450
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E,16
Table E5. (coaL)

Sampic no. Amobsk Matriz Sampe cow.
Dup.icatcL Dupicate coc. RPD

1061 Semivolatfles Soil 77 13
1062 bis(2-cthylhexyl) Phthalate 88

di-n-Butylphthalate 85 1.2
84

1064 bis(2-ethylhexyl) Phthalate Soil 62 41
1065 94

di-n-Butylphthalate 69 23
87

1077 bis(2-ethylhcxyl) Phthalate Soil 360 22
1078 290

1077 (dilution) bis(2-ethylhexyl) Phthalate Soil 560 64
1078 (dilution) 290
1092 2-Methylnaphthalene Soil 480 22
1093 600

Benzo (A) anthracene 85 15
73

Benzo (A) pyrene 58 21
47

Benzo (B) fluoranthene 110 0.0
110

Benzo (K) fluoranthene 110 0.0
110

bis(2-ethylhexyl) Phthalate 570 9.2
520

Chrysene 70 4.2
73

di-n-Butylphthalate 53 100
160

Fluoranthene 130 14
150

Naphthalene 320 44
500
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I E-17
TaW F.5S. (wot.)

Smp*am Analyb Marki Sampic atm.
Duplica am. Dupikcat wcn. RPD

1092 Phenanthrene 160 36
1093 230

Phenol 45 63
86

Pyrene 250 0.0
*250

1098 bis(2-ethylhexl) Phthalate Soil 150 22
1099 120

di-n-Butylphthalate 120 18
100

Phenanthrene 120 87

47

1105 Z4-Dimethylphenol Soil 180 5.4
1106 190

2-Methylnaphthalene 1300 &0
1200

Naphthalene 1100 20
900

1503 1,2-Dichlorobenzene Water 1.0 67

1504 2.0

2,4-Dimethylphenol 2.0 67
1.0

bis(2-ethylhexyl) Phthalate 4.0 174
158

di-n-Butylphthalate 4.0 40
6.0

Diethylphthalate 1.0 0.0
1.0

Naphthalene 8.0 29
6.0

1526 bis(2-ethylhexyl) Phthalate Water 1.0 0.0
1527 1.0
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E-18 I
Twblo E-. (M.L)

20.AmubMmri caeow.~ RPD

1530 bis(2-ethylhexyl) Phthalate Water 1.0 67 I
1531 2.0

di-n-Butylphthalate 1.0 0.0 I1.0

1551 1,2-Dichlorobenzene Water 5.0 75

1552 1,3-Dichlorobenzene 11

2.0 40
3.0

1,4-Dichlorobenzene 2.0 67
4.0

bis(2-ethylhexyl) Phthalate 5.0 33I7.0

di-n-Butylphthalate 1.0 67

Naphthalene 
62 6

17

1567 bis(2-ethylhexyl) Phthalate Water 2.0 100 1
1568 6.0

Petroleum hydrocarbons I
1077 Gasoline Soil 2600 184
1078 110

JP-4 2000 184 [
82

1092 Gasoline Soil 87 90
1093 33

JP-4 63 90

24 2
1105 Gasoline Soil 2500 13
1106 2200
1105 JP-4 1800 12I
1106 1600

1503 Gasoline Water 1.2 47
1504 0.7

JP-4 0.9 51
0.5 I
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I E-19
Table ES. (==t.)

SStogien Awapb Mank Sampl wc.Duplicate no. Dupli ate m. RPD

1551 Gasoline Water 2.4 &0
1552 2.6

JP-4 1.8 5.4
1.9

1061 Aluminum Soil 23200 87
1062 25300

Arsenic 16 145
101

Barium 175 9.8
193

Calcium 8680 &9
7940

Chromium 26 13

23

Cobalt 11 8.9
10

Copper 38 41
* 25

Iron 29200 26
22500

Lead 7.4 37
5.1

Magnesium 5190 14
5990

Manganese 374 18
450

Nickel Soil 24 19
20

Potassium 1650 9.5
1500

Sodium 1740 7.2
1870

Vanadium 66 11
59
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Tal. F. (couL)

smpam. Aw Mm*is Suqd amc. I
Du am. DupIame . RPD

1061 Zinc 116 78 I
1062 51
1064 Aluminum 2050 2.5

Arsenic 5.9 108
20I

Barium 94 41
141 1

Calcium 6060 53
6390

Chromium 18 16
16

Cobalt 13 5.2
14 I

Copper 26 4.9
27 I

Iron 26500 20

21600

Lead 5.3 1.9 1
5.2

Magnesium Soil 10000 0.8
9920

Manganese 564 26
734

Nickel 33 11
30

Potassium 4990 15
4290

Sodium 1690 37 i
1160

Vanadium 61 3.2 I
59

Zinc 54 0.0
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I E-21
7* F (w.L)

Ssmpefo .aAmbk U Stri am e CoO.
Dup.icate urn Dupbcae ca. RPD

I 1072 Arsenic Soil 28 7.8
1073 26

Barium 226 61
121

Calcium 9670 33
* 6960

Chromium 17 0.6
18

Cobalt 16 48
10

Copper 40 58
22

Iron 27400 16
23400

Lead 5.4 5.7
I 5.1

Magnesium 8180 5.3
7760

I Manganese 1880 136
359

Nickel Soil 35 28
26

Potassium 3990 30
* 2950

Sodium 2640 23
2100

Vanadium 82 18
68

Zinc 71 39
48

1077 Aluminum Soil 9150 22
1078 11400

Arsenic 24 1353 125
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Taw e.5. (GoOt)

Sm* . Aumyio dMatri SaRzlanC. c
Dupcale am. Duplit cowmc. RPD

1077 Barium 108 12 I
1078 122

Calcium 5350 6.7
5730

Chromium 15 23
19

Cobalt M 50
14

Copper 21 39 I
32

Iron 19100 44
30000

Lead 4.1 2.4
4.2

Magnesium 3220 9.8
3550

Manganese 571 2.4
585

Nickel 19 22 i
24

Potassium Soil 1770 15
1520

Sodium 868 25
1120

Vanadium 45 39
66

Zinc 56 8.1 M
60

1092 Aluminum Soil 12800 7.5
1093 13800

Arsenic 9.0 22
7.2

Barium 121 7.9
131
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1 E-23

Table E5. (ixuL)

1sto am. Amapk Mai sample co.g
Dupyica am. Dupltcow. RPD

S1092 Beryilium 0.56 15
1093 0.65

Calcium 4350 2.7
4410

Chromium 16 15
14

Cobalt 6.7 0.0
6,7

Copper 17 0.6
17

Iron 14300 46
22900

Lead 6.3 4.6
6.6

Magnesium 2930 6.6
3130

Manganese 149 33
208

Nickel 15 15
17

Potassium 3130 26
2420

Sodium Soil 1080 2.7
1110

Vanadium

Zinc Soil 46 8.2
42

1098 Aluminum Soil 20200 3.0I1099 19600
Arsenic 45 31

33
Barium 174 4.1

167U
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Table .-5. (cot.)

am. xcor. RPD

1098 Beryllium 0.82 33
1099 0.59

Calcium 5470 21
4450

Chromium 14 6.115
Cobalt 11 3.8

10

Copper 22 2.3
21

Iron 36400 50
21900 l

Lead 9.5 5.4
9.0

Magnesium 6520 26
5040I

Manganese 641 52
377

Nickel 24 32
17

Potassium 4430 13
3880

Sodium 1190 9.7
1080

Vanadium 57 0.757
Zinc 4 6.7

46
1105 Aluminum Soil 20800 18
1106 17300

Barium 170 29
127

Beryllium 0.62 24
0.79
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I E-25
Tal•e E.s. (aCsL)

Usq S ampl Anal yk MM&i 0au 8C.eDubcftn. Dup~catc cow. RPD

1105 Calcium 7180 18
1106 5970

Chromium 23 23
18

Cobalt 9.5 2.1
I 93

Copper 22 0.0
* 22

Iron 22100 11
24600

Lead 5.3 19
4.4

Magnesium 4270 6.0
4020

Manganese 195 14
170

Nickel 19 7.6
20

Potassium 1890 13
1660

Sodium 1520 21
1230

Vanadium 70 2.5
* 72

Zinc 51 2.9
53

1503 Aluminum Water 449 10
1504 498

Arsenic 59 2.6
57

Barium 397 9.0
363

Calcium 83200 1.3
82100
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E-26i

S~I

DuplicateamL Duplicate cou RPD

1503 Cobalt 15 9.6
1504 14

Copper 109 4.7
104 [

Magnesium 22900 1.3

Manganese 4660 13

Nickel 12 9.8
13

Potassium 17200 9.1
15700

Sodium 371000 2.7
361000I

Zinc 23 106
6.9 i

1526 Aluminum Water 194 4.8
1527 185

Arsenic 62 13 i
54

Barium 28 0.7
28

Calcium 42600 0.9
42200

Iron 125 86
50

Magnesium 10400 1.0
10500

Manganese 218 0.9
220

Potassium 8040 16
9450

Sodium 98300 3.7
102000

NVANG SI Report
Final . April 1994

I



I

I E-27
Table E5. (coO.)

Duoplcat. amr Duplcat cow. RPD

1526 Zinc 7.2 62
1527 3.8

1530 Aluminum Water 178 13

1531 202
Arsenic 39 20

* 32

Barium 44 0.9
44

I Calcium 44100 0.9
43700

Magnesium 12800 0.0
12800

Manganese 27 2.2
26

Potassium 9030 13
10300

Sodium 221000 0.9
223000

Vanadium 11 2.9
10

Zinc 4.8 15
5.6

1551 Aluminum Water 127 26
1552 98

Arsenic 116 0.0
116

Barium 237 8.4
218

Calcium 72500 12
64600

Copper 12 21
15

Iron 52 67
* 26
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E-28 I
Table E.5. (cont.)

SamplemL AnaIJ& Mat. x Samplecoe. Cn
Dupkdae noL Duplicate owc RPD
1551 Magnesium 18300 12 I
1552 16300

Manganese 845 3.7
814

Potassium 15700 6.6
14700

Sodium 285000 12
254000

Vanadium 11 6.4
11

1567 Aluminum Water 86 4.7
1568 82

Arsenic 30 12
27 I

Barium 52 3.9

Calcium 49000 0.2
48900

Iron 26 40 I
17

Magnesium 14100 0.7
14000

Manganese 17 1115
Potassium 9330 9.8

Sodium 233000 2.6
227000

Vanadium 7.3 23
9.2

1569 Aluminum 85 12
1570 76 I

Arsenic 34 2.7
33 I
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EI -29
Table ES. (cont.)

] smplm a Anai Matix Sample CwMDufcaen. Duplicate conc. RPD

1569 Barium 25 4.8
1570 24

Calcium 50200 3.6

48400
Iron 26 29I34
Magnesium 11000 4.6

105W0

Manganese 228 0.4
229

Potassium 8480 12
7520

Sodium 109000 4.7
104000

Zinc 8.3 29
* 11

I Concentration units are pg/kg (soil) and pg/L (water) for volatile and semivolatile
compounds, mg/kg and mg/L for petroleum hydrocarbons, and mg/kg and pg/L for metals.

2 RPD = relative percent difference calculated as:

U RPD= S-D X100

I where S = sample concentration and D = duplicate concentration

I
I
I
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E-37

I Ta�T E.9. Woat bed for evwah t aiplam

I Number of data poits

Analysis Number of Number of data Total data points
-- samples points/sample

Volatiles 207 33 6831

Semivolatiles 185 64 11840

Petroleum hydrocarbons 198 2 396

Metals 165 23 3795

Total = 22862

Invalid data points

i Source of invalidation Number of data points affected

Method blank contamination' 828
Holding time exceeded 12
Semivolatile MSs 14
Volatile MSs 0I Semivolatile MSDs 23
Volatile MSDs 0
Metals MSs 55
Semivolatile surrogates 18
Volatile surrogates 0
Petroleum hydrocarbon surrogates 17
Relative percent differences (all analytes) 10

Total = 977

Percent of valid data points

DP, = DP -DP 100 = 22862 - 977 x10 96%

SDP, 22862

'Method blank contamination refers to the sum of the analytes in all the samples affected by the
presence of target compounds or analytes in the method blanks.
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E-38I

Tab ElO. AnbydW ml.ahoa

MAndy Method1

Volatile orgas CLP 624

Semivolatke organics CLP 625

Petroleum hydocarbons as JP-4 and gasoline LUFT modified California 80152

Metals

Aluminum ICP3 200.7

Antimony IC? 200.7

Anenic ICP 200.7, graphite furnace AA4 206.2

Barium ICP 200.7

Beayium ICP 200.7

Cadmium ICP 200.7

Calcium ICP 200.7

Chromium IC' 200.7

Cobalt ICP 200.7

Copper ICP 200.7

Iron ICP 200.7

Lead Graphite furnace AA 239.2 5
Magnesium ICP 200.7

Manganese ICP 200.7

Mercury C- - vapor AA 245.1, 245.5

Nickel ICP 200.7

Potassium ICP 200.1 3
Selenium Graphite furnace AA 270.2

Silver ICP 200.7

Sodium ICP 200.7

Thallium Graphite furnace AA 279.2

Vanadium ICP 200.7 I
Zinc ICP 200.7

SAnalytical methods for volatiles semivolatiles, and metals are described in USEPA ContractLaboratorySwamem

of WOrk for orG ics Analis, OLMO1.0, 1990 and USEPA Contract Labontory Statemn of Work for
Inapnics Anatds, ILMo2.0, 1990.

2 Aalytical method fro petroleum hydrocarbons is described in LUFT 1967. Leaking Undeowuid Fuel Tank

Mana, California State Water Resources Control Board, Division of Water Ouality, Sacramento, Calif
I ICP - Inductively coupled plasma emission spectrometer.
4 AA - atomic absorption spectrometer.
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